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Theatre Lighting A SPECIAL cable dispatch states that 
Abroad. the Spanish government has issued a 

decree ordering that all theatres in Spain shall adopt the 
electric light within six months. It is probable that the 
recent sad disaster at Oporto may have led to this, though 
the Portuguese themselves should have been first to learn 
the lesson. We are glad to see such preference given the 
electric light, not only in Spain but equally in France and 
throughout Europe generally; but it does seem to us that 
danger lurks in such a wholesale edict. We doubt the 
possibility of finding men and material enough to carry 
out the work satisfactorily, in the time named, even 
though contractors and their men should swarm into 
Spain from every part of the world ; and unless a theatre 


can be properly wired it had better stick to gas fora 
while. 





A Year's Telephone WE publish elsewhere the statistics 
Figures, of the American Bell Telephone Com- 

pany for the year 1887, The high rate of growth exhib- 
ited in 1886 is maintained, in regard to the number of sub- 
scribers and the earnings, and it isto be noted that the 
number of daily calls per subscriber also increases, being 
now 6.37, or 9 per cent. more than in the previous year. 
The directors are able to report the signal triumph in the 
suits that reached the Supreme Court, and in the smaller 
matters, such as State regulation of telephone rates, can 
speak far more cheerfully and hopefully than before. 
Attention is called to the success of the long-distance ser- 
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vice, and the enigmatical remark is made that ‘‘ the impor- 
tance of the system as a safeguard tothe business cannot 
be over-estimated.” Altogether, the report tells the story 
of a very prosperous period, which will hereafter be re- 
membered also for the signal victory of the Bell patents. 


cles and nerves of the human body. But if, as is asserted, 
50 per cent. of the current is shunted by the arrangement, 
the chances are that what might have been a fatal shock 
would be converted into one having no permanent effects, 
and if it only act as a mitigation of the evil, Mr, Delany’s 
invention is worthy of investigation and application, 





Graphophone and IT appears from an interview pub- 
Phonograph. lished in the New York Sun of April 
1, graphophone and phonograph are now united, in a busi- 
ness sense, ‘ By the terms of this compromise, Mr. Ed- 
ison will go on with his law suit against Mr. Bell. 1¢ will 
be a friendly contest. It will advertise the invention. It 
will shut out all other claimants. It will probably con- 
firm beyond all dispute the right of the Bell 
monopoly to all and sundry profits accruing 
from the new invention, and at the same 
time Mr. Edison’s interests will be properly cared for.” 
All of which is interesting, if true, or even if not true. 
The information is given moreover that the graphophone 
is to be leased at $60 a year. Why a graphophone should 
be leased any more than a typewriter is not quite clear. 
It is stated, too, that 300 of the instruments are ready, 
and that*when a stock of 1,000 is on hand, they will be 
put out commercially. 


American Lighting DuRING the discussion of the papers on 
Construction alternate current transformers read 
Work. abroad and printed in our columns, Mr. 
Crompton, the well known English electrician and manu. 
facturer of dynamo machinery, made somc¢ remarks on 
the condition of electrical work in America which it seems 
well to dwell upon. Mr. Crompton stated, in effect, that 
while the dynamo machinery and apparatus as constructed 
in American works was perfection in almost every respect, 
nevertheless its superior qualities suffered under great 
disadvantage from the manner in which it was installed. 
The work was of such a character as to greatly outweigh 
the original high value of the apparatus. We do not know 
upon what facts the latter statement is based, but taking 
into consideration the compliment paid America by the 
first declaration, we have no doubt that the speaker 
was sincere. But if it be true that this state of 
affairs exists, it is certainly of considerable im- 
portance to inquire what are the causes thereof and to 
point out a remedy therefor. It would be closing of one’s 
eyes to fact todeny that there is some truth in what Mr. 
Crompton states. That he is not wholly in the wrong is 
proved by the ‘‘ troubles” which we sometimes hear of 
and which are finally removed only after considerable 
time and expense. Probably the most important element 
in the causes which conduce to this condition of affairs is 
the fact thatthe growth of electric lighting in America has 
far outstripped the supply of men capable of undertaking 
such work intelligently, We do not bere refer to the electric- 
al talent employed at head centres, but to those who 
are detailed tu look after the work far from the source of 
supply and information. For with the best plans to fol- 
low, and the best material, the work may be spoiled 
for the simple lack of the proper methods of 
erection. But if to this be added the fact that much of the 
early work of installation, especially that in wiring, was 
executed with material whose true character was only 
discovered after some time had elapsed, it cannot be 
wondered at that some mistakes were made. Still we 
believe that it may be safely asserted that those days are 
passed, and that the muterial now employed for such 
purposes is, in the majority of cases, equal to the require- 
ments. Admitting the weight of Mr. Crompton’s criticism, 
we cannot see that it is wholly true, however, as regards 
the inferiority of American construction work, for why 
do we hear and see so much of failures abroad when such 
failures are the exception here? 





The Gould and THE long standing enmity between 
Bennett Feud. Mr. Jay Gould and Mr. James Gordon 
Bennett has reached its climax during the last few days, 
and finds its strongest expression in an open letter to Mr. 
Bennett which Mr. Gould gave to the press on Saturday 
night with the object, apparently, of securing for it the 
greatest measure of publicity. According to this extraor- 
dinary document, the bitterness arose out of disputes 
connected with the management and service of the old 
American Telegraph Company when the Herald wanted 
special concessions; and of course the existence of the 
Commercial Cable Company has not improved matters. 
We do not see what reason or excuse there is for the gross 
personalities in which the letter indulges, and they can- 
not have any bearing on the larger questions at issue ; but 
their deliberate publication is certainly a sign that Mr. 
Gould is tremendously worked up over the present situ- 
ation of affairs,and has returned home ready for the 
hottest kind of warfare. 





Motor Regulation ALTHOUGH it is some time since the 
Controversy, discussion took place regarding the 
claims of various inventors to the system of differential 
winding for automatic electric motors, Mr. Frank J. 
Sprague had thus far been prevented by various causes 
from giving his answer to the points raised by contestants 
on the other side of the Atlantic. .He begins, therefore, 
in this issue to set forth his claims regarding this type of 
winding and points out in an interesting manner the vari- 
ous stages through which an invention passes before it 
becomes public through the medium of the Patent Office 
and press, and he shows the error which one may 
sometimes fall into when considering the date of 
publication to be the date of invention. What Mr. 
Sprague says on this latter point, especially in 
regard to his long disinclination to have any of his 
work published, we can fully substantiate ; and we may 
add that we knew of his work long before the opportunity 
offered to place it before our readers. We may also re- 
mark here that Mr. Sprague’s case is by no means an iso- 
lated one, for, in common with many other technical 
journalists, we are frequently compelled to withhold from 
our readers most interesting information which for vari- 
ous reasons, principally on account of the rights to be pro- 
tected abroad, demands delay in publication. In the 
course of his article Mr. Sprague repeats his challenge 
made originally, that motors be constructed by the various 
claimants, on the lines of models of 1881, and it remains 
to be seen whether the proposal will be accepted. It 
seems, however, very doubtful, judging by the manner 
in which the first challenge was received. 


Lightning Con- IT might have been supposed that at 
ductors. this late day scientific ideas upon the 
best methods of applying Jightning conductors, are well 
grounded on the experience of many years, but we are 
once more brought face te face with experiments and 
conclusions which are diametrically opposite to long 
cherished notions. We refer here to the latest results ar- 
rived at by Dr. Oliver J. Lodge and presented to the world 
for the first time ina series of lectures before the Society of 
Arts. The full text of these lectures has not yet reached 
this country, but we are informed of enough in our Eng- 
lish correspondence to make it evident that another Light- 
ning Rod Conference is a pressing necessity, to thoroughly 
discuss and verify the conclusions drawn by Dr. Lodge. 
Among these we need only to mention that he bas shown 
that within certain limits conductivity is not important, 
and may in some cases be a detriment ; that the presence 
of bad joints in a line is not a source of great danger, and 
what will appear as most striking of all, that a bad 
earth connection, though to be avoided if possible, is 
usually as good a ‘‘ ground” as the electricity in its erratic 
course chooses for itself. The experiments made to 
demonstrate these facts were of a not less remarkable 
character, being carried out with Leyden jars and 
frictional electric machine. When the discharge was sent 
through the best conductors, it was vivid and accompanied 
by a large volume of sound. When, however, worse con- 
ductors were used, up toacertain point, the discharge 
was drawn out, as it were, and its manifestations were 
not nearly so vivid. The experiments showed that the 
time element of discharge was an important one, 
and if by any means the time can be _ increased, 
the disruptive effect of the discharge is decreased. 
The experiments showed also the necessity of 
providing sufficient surface as well as sectional 
area for the lightning conductors, as was pointed out by 
Hughes and Guillemin in their experiments. Another 
sought by providing a shunt for a current which has al. | striking conclusion drawn from these tests is that galvan- 
ready penetrated into the body. In other words, a| ized iron is a better material than copper for this purpose, 
person having grasped the wires allows the current to| because for extremely rapid current reversals, such as 
pass into his body, and the device described is such | probably take place in a static discharge, iron possesses a 
that, in order to become operative, the current must | smaller coefficient of self-induction. In a note appearing 
pass out through the skin again at another point. It|in a recent issue, it was shown that according to Prof. 8. 
seems a question, however, whether the current having| P. Thompson, iron was the most suitable material for 
once entered the body, would prefer to pass out again at | lightning rods, leaving self-induction out of consideration, 
a point of comparatively higher resistance or continue on | and it is thus interesting to observe the conclusion sub- 
through the better conducting portions; that is, the mus-'stantiated in another important direction. 





Safeguards against SINCE itis quite futile to shut oureyesto 
Electric Shock. the danger of contact with wires car- 
rying high tension current, the question of the best way 
of preventing or guarding against such accidents is impor- 
tant. No doubt intelligence on the part of those whose 
duties bring them into proximity to such wires, is a prime 
condition of immunity from danger; but as this intelli- 
gence does not always exist, and since familiarity often 
breeds carelessness, some independent safeguard seems to 
be wanted. Various of these have already been suggested, 
though we believe never adopted in practice. The latest, 
which we describe in another column, is a device which, 
while it can be easily applied, may leave doubt in the 
minds of some as to its practical utility. According to the 
arrangement of this device, immunity from danger is 
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NEW BOUKS. 


Dynamo Tenpers’ Hanp-Book. By F. B Badt. Chicago. 
Western Electrician Company, 1888. 4 x 6. 89 pages. 
Price, $1. 

Although most electric lighting companies publish short 
rules fur the guidance of those in charge of their appa- 
ratus, still the kinship of al! dynamo machinery is so close, 
that a series of rules wh.ch shall be general as to their 
installation and care are evidently of considerable value to 
those who may have to operate the different types of 
machinery by various makers. It is with the object of 
presenting such general rules that Mr. Badt has prepared 
the little work before us, and it must be acknowledged to 
be a very simple and lucid explanation of the management 
and operation of electric light plants. The rules are, 
of course, designed to be eminently ‘‘ practical,” 
and will, therefore, be looked upon with special 
favor by those in charge of such machinery. The book 
includes an elementary discussion of the principles in- 
volved in various types of machines, the manner of start- 
ing up plants, the keeping of the machinery in good order, 
the repairs which may have to be made to various parts, 
and the testing of the machine to determive faults. A 
series of chapters also treat of the manner of bandling 
lamps. running lines, and installing the various multiple 
series systems and plain incandescent systems, and the use 
of indicators in station work. The accumulator is also dis- 
cussed briefly, and the book closes with the rules of 
various underwriters’ associations. The text is elucidated 
with over 70 clear illustrations, and this, together with the 
convenient size in which the book is published, cannot 
fail to make it a valuable companion to those for whom it 
is intended 
PeINcrPLeS OF DYNAMO-ELECTRIC MACHINES AND PRAC- 

TICAL DIRECTIONS FOR DESIGNING AND CONSTRUCTING 

Dynamos. By Carl Hering. New Lork. 1888. W. J. 

Johns on. 5 X Zin, 278 pp. Price, $2.50. 

Notwithstanding the elaborate and in some cases splen- 
did theories and metbods which have been devised as to 
calculating the constants entering into the construction 
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Figs. 1 AND 2.—ALTERNATE CURRENT MACHINES IN 
PARALLEL. 


of dynamo-electric machinery. the fact remains that these 
methods are still so new to many that few are able to ap- 
ply them, and hence are compelled to fall back either 
upon the results of experience or to grope in darkness and 
apply guess-work to obtain the desired results. Siill. 
enough practical work has been done in dynamo machia- 
ery to offer a safeguard and a guide to the constructor. 
and it is particularly this which Mr. Carl Hering has 
taken as his basis, and from which he has deduced rules 
and examples which the designer can welleuploy and 
the student take as an example. The book is intended, in 
fact, more particularly for the builders of dynamos and 
students than for the expert physicist or theorist. 

The work is very appropriately begun with a review of 
the electrical units and the fuundam2ntal laws relating to 
the subject, and these are followed by the principles upon 
which dynamos and motors act. Two succeeding chap- 
ters treat of those very important points, the magnetic 
field and its measurement; and here is very lucidly ex. 
plained the application to the calculations in hand of the 
number of lines of force per unit section of the magnet 
and the electremotive force which can be generated with 
a given strencth of field. This is followed by a number 
of chapters on the constructi-n of armatures, including 
both the design of the iron core and the calculation of the 
winding to obtain various resulte. Next inorder of treat- 
ment are the field magnet coils, which are followed through 
the various styles of machines, including the series, shunt 
and the compound. The regulation of machines by the 
various methods proposed is al-o the subject of a very in- 
teresting chapter, and finally the tests which every 
machine ought to undergo before being put out from the 
shop are very well explained, 

A number of appendices to the work add considerably 
to its value. The priacipal one among these, we think, is 
that dealing with practical deductions from the Franklin 
Institute tests of dynamos, In these Mr. Hering bas re- 
duced to their ultimate ratios the various relations be- 
tween the separate parts of the machine, and these being 
the results of actual and good practice will no doubt be 
greatly appreciated by those who undertake similar work. 
The last appendix is a very elaborate table of equivalents 


of units of measurement, including weight, mass, capa- 


city. power, electrical resistance and a number of others. 


The work will be hailed with delight by a large number 
of readers, inclading those who, as we remarked above, 
are not able to follow the more abstruse th-ories and cal- 
culations with which this subject has been treated by the 


majority of writers thus far. 
> +0 <> 02 


The Coupling of Alternating Current Dynamos in 


Parallel.* 





The theoretical aspect of alternate current dynamos 


working in parallel has been treated by Jno. Hopkinson, 
D.Sc, (lecture at the Institution of Civil Engineers, session 
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1882-1883). He then proved that alternate current dyna- 
mos coupled in series tend to annul their current, and 
their phases of E. M. F. come finally to be diametrically 
opposed. This is not the case with alternate current 
dynamos coupled in parallel; but, on the contrary, if the 
dynamos are not prevented by mechanical coupling, the 
currents add themselves. This equalizing of the phases 
usually takes place so suddenly that the mechanical 
means of driving the dynamos may suffer, and the lamps 
or motors on the circuit are subjected to severe alterations 
of pressure. 

If two dynamos with nearly the same number of 
alternations be run independently of one another, their 
phases at certain intervals will be like two musical 
notes of approximately the same number of vibrations. 
producing undulatory variations of loudness. The before- 
mentioned evil effects can be avoided if the dynamos are 
coupled up at an instaut when their phases agree. In order 
to recognize this instant of agreement there are various 
simple means, 

The terminals of two alternate current dynamos being 
connected by a comparatively h gh resistance. current will! 
flow through these connections in the direction of the re- 
sultant E. M. F. of both dynamos ; for example, the ter: 
minals a, being connected to b,, and a, to b, Figs. 1 and 
2. the lamp L, being between a, and b,. arrows indicat- 
ing the direction of current, in Fig. 1 the dynamos are act- 
ing through the connections as if in series. the pressure 
across the lamp being double that of one machine; but on 
:ccount of the variability of the difference of phase, which 
is already determined by the minimum difference of the 
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number of revolutions, the just described coincidence will 
take place only at certain intervals, and at some other 
times the current will be directed as in Fig. 2. In this 
case, given equal mean pressures at the terminals of both 
dynamos, there will be no current in the connections, It 
follows from what has just been said that the pressure 
on the lamp LZ varies at certain intervals from zero to 
double the pressure of one machine. 

The parallel coupling of the dynamos with equal phase 
will be possible when the pressure in the connections is a 
maximum, if a, and b, be connected to one end of the 
main leads and a, and b, tothe other; with no pressure 
in the connections, the coupling up will be possible when 
a, and b, are connected to one and a, and b, to the other 
end of the main leads. 

Led by these observations, the electricians of Messrs. 
Ganz & Co., Budapest, devised some years since the ar- 


any Dr. G. Stern, Engineer, of Ganz & Co., Budapest. London 
Electrical Review. 











rangements described hereafter, and which are still in 
constant use. 

Two terminals of the dynamos—say a, and b,—are 
connected together Fig. 2; between the other two ter- 
minals, a, and b,, is placed the apparatus for showing the 
pressure, which may be an incandescent lamp of suitable 
resistance. The dynamos being run, the lamp will alter- 
nately give light and no light. Supposing that dynamo 
No, 1 is already sending its current into the main leads at 
a time when the lamp gives no light, the terminal b, of 
dynamo No. 2 is connected with the terminal a, of 
dynamo No. 1, and the operation of switching into circuit 
is complete. 

The time when the lamp gives its strongest light can 
also be utilized, with the difference that a, and b, be con- 
nected to the same main lead, and a, and b, to the other. 
Care, however, must be taken with this arrangement that, 
at the instant of coupling, the connecting lead from a, to 
b, be broken (that is, if this lead does not possess a high 
resistance, as the connecting lead a, b,), otherwise it 
forms a short circuit. 

With high tension currents, as used in the Zipernowski- 
Deri-Blathy system, a small transformer is placed where 
the Jamp L is shown in the foregoing figures; this trans- 
former has, in its secondary circuit, a lamp or other pres- 
sure-indicating instrument. If the lamp used for this 
purpose requires the same E. M.F. as the others on the 
main circuit, the ratio of the transformer in circuit must 
be double that of the other transformers. 

A somewhat different arrangement is shownin Fig. 3. 
Here it is not the case that a current produced by the dif- 
ference of phase of two alternating currents in a lead con- 
necting both is measured, but advantage is taken of the 
effect produced by two alternating currents of different 
phase on a third conductor, which is at the same part sub- 


ject to the induction of both. An alternating current 


transformer has three coils, two of which are connected 
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in parallel to the leads from the dynamosas shown; the 
other, the secondary, supplies the lamp or other measuring 


‘instrument. It will then happen that at different times 


the core will be magneiized, anu at other times the cur- 
rent will be opposed in phase, producing no magnetic 
effect in the core; as the lamp is in the secondary circuit, 
it will be affected. The proper time to throw in circuit 
the spare dynamo may thus be chcsen, taking account of 
the directions of the currents, as was dove before. 

In many cases it is of advantage to employ the arrange- 
ment stown in Fig. 4. The three circuits in the trans- 
former are here separated from one another; but at 
the same time the core of the secondary is common to 
both of the primary cures, 

By the methods shown in Figs. 3 and 4, besides the 
coincidence of pbase of both dynamos, it can also be de- 
termined from the behavior of the indicating apparatus 
when the E. M. F’s. of both machines are equal. 

In Figs. 5 and 6, where the currents from the dynamos 
are used in series with the indicator transformer, instead of 
in parallel connection, as in Figs. 3 and 4, the exchange 
of light in the lamp will only show the relative E. M. Fs. 
of the dynamos; this, however, is of no practical im- 
portance. 

Tue lamp is in many cases to be employed with advan- 
tage in connection with other kinds of indicating appara- 
tus, such as eléctric bells, galvanometers or the like. 

Instead of throwing a fresh dynamoin circuit. by means 
of a hand switch, an automatic switch in connection with 
the indicator has been used, but this is only an unneces- 
sary complication, as for such an important operation the 
presence of a careful attendant is always absolutely neces- 


sary. 
se 2] oo 


A New Thermo-E!lectric Element. 





L’Electricien says that M. Heimel has constructed a 
new thermo-electric element having an E. M. F. of 0.18 
volt, with an internal resistance of 0.009 ohm. Our con- 
temporary does not say what metals have been employed 
nor at what difference of temperature the E. M. F. has 
been obtained. We give for comparison the E. M. F. per de- 
gree centigrade of the following metals as determined by 
Latimer Clark. Clamond’s alloy (antimony and zinc) and 
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iron, 0.01C2 volt; antimony and bismuth, 0.0102 volt; 
German silver and ircn, 0.0102 volt; platinum and iron, 
0.0011 volt; copper and iron, 0.0006 volt. 


—_—_——_—__- —_-_ poor Soop" 


Stamping Bills and Other Docaments by the Electric 
Motor. 





In nota few establishments where a large number of 
papers have to be stamped with the date and other anno- 
tations or marks of record. the work is very fatiguing to 
the operators, who have to use one hand to operate the 
stamp and the other to shift the papers under it. Besides 
its Fatigue, the work is very monotonous and often slow. 
To overcome these difficulties and to lighten the labors of 


he 
a 


Action of Atmospheric Electricity on Rain. 





In a recent lecture before the Society of Arts on ‘‘Pro- 
tection trom Lightning,” by Prof. Oliver J. Lodge, the lec- 
turer began by giving a slight historical sketch of the sub- 
ject. and called attention to the outstanding questions, 
difficulties, and points of controversy in connection with 
lightning conductors. He described the methous usually 
adopted, and showed that the reasons given for failure 
were often quite insufficient to account for it. An in- 
teresting experiment showed the effect of a minute quan- 
tity of electricity; and explained the reason of the large 
size of the rain-drops in thunder showers. As soon asa 
stick of sealing-wax rubbed on the coat-sleeve was pre- 





STAMPING PAPERS BY ELECTRIC MOTOR. 


their clerks, the Adams Express Company, in this city, 


have just fitted up an _ electrical apparatus to 
perform the duty of stamping their bills, which 
number on an_ average 100.000 per day. The 


apparatus, which is illustrated in the accompanying 
engraving, is so simple as to hardly require any detailed 
description. As will be seen. an electric motor is belted 
to a wheel, which is connected by means of a crank to the 
stamp, and through which it imparts an up and down 
motion to the same. All that is required, therefore, of the 
operator is to feed the bills under the stamp, which 
prints continuously; and. as both his hands are free to 
handle the papers, it goes without saying that the speed of 
stamping is greatly increased. 

Thus 220 bills can be stamped per minute without the 
slightest fatigue. The speed of the machine can be varied 
at will by means of the rheostat shown, or by the throw- 
ing in of the incandescent lamp:, which perform the same 
office as the rheostat. 

Several sets of this apparatus bave been constructed 
with the C. & C. motor as the motice power. and it seems 
to us that the device is well worth the attention of the 
post-office authorities for the stamping of mail matter. as 
a means of expediting work, as well as of lightening the 
labors of the employés. 


—————_--__o +e ~@ e+ 


The Mayo Ineandes:ent Dynamo. 





The accompanying illustrations represent the type of 
dynamo built by Messrs. Clark Bros., of Belmont, N. Y., 
and designed by Mr. V. J. Mayo. The machine, it will be 
noted, is of the Manchester type and thearmature is built 
up of insulated laminated discs. From tests made with 
the machine after a run of 24 hours with normal load, it 
appears that the temperature did not exceed by 30 degrees 
that of the surrounding atmosphere. The machines are 
built in various sizes, from 100 up to 500 16 c. p. lamps. 

The following data refer to one of the machines: 


Diameter of armature. .isoccscessscce cs . 
‘te 


tS ae Oe Ae OE ane ai a aaieme nana iacauee 9 
Resistance‘ “ gay ellehede theses ce behe .028 ohm. 

a it Bee 555 aida aw ee trikes ent 28 ohms, 
CR as cide causes vei so'0 ans aieala ks aaah @canulnd 110 ampéres. 
WE ren oO oc derek cells cawletieectkeciecttias 110 volts. 
Teawaia, wee wb so 5552660684 6d « ads lesa ete 1,250 


The machines Figs. 1 and 2 are well made and are 
claimed to be almost self regu!ating. 
—-—_—__ ++ @ oe 


Peculiar Pronerties of Selenium. 





Amongst the selenium cells constructed by 8. Keali- 
scher, three were found to differ from the rest in their 
behavior on exposure to light; the resistance rapidly in- 
creasing after undergoing a momentary decrease, and ‘he 
cell returning to its normal condition only after remaining 
for some time in the dark. Copper and copper-brass elec- 
trodes were used in these three cells. The conclusion has 
been drawn from the above phenomena that the cells in 
question contain a hitherto unknown modification of sele- 
nium, the conductivity of which decrease:, instead of ine 
creases, under the action of hght. It may be, however, 
that the effects are dependent upon the nature of the elec- 
trodes, as the remaining cells have electrodes of zinc, cop- 
per zinc, or copper-platinum. Experiments have been 
made by M, Bellati and S. Lussana upon the influence of 
light upon the heat-conductivity of selenium. They found 
the value 1; 1.1 as the ratio of the heat conductivities 
without and with exposure to light, 


sented in the neighborhood of the jet of a tiny fountain, 
the drops previously falling in spray were collected, and 
fell as an almost continuous stream. In conclusion, the 
lecturer referred to the futility of ordinary galvanometer 
tests for lightning rods, and argued that the behavior of a 
feeble battery current afforded no analogy whatever by 
which to estimate the effect of the explosive and shatter- 
ing lightning discharge. 


——__—__—_—_@~e- oo 


The Caloriphone. 


This name has been given to an apparatus devised by a 
young French soldier, M. Léon de Pontois. The object is 
to obtain telephonic communications without the use of a 
conducting wire, the distance between the communi- 
cating stations being comparatively very great. The in- 
ventor, in fact, speaks of an apparatus, weighing 10.5 
kilos, and costing from 80f. to 100f., which will com- 
municate through a distance of ten French leagues. The 
system by which this result—which for the present we are 
fain to accept with a grain of salt—may be obtained is 
summarized as follows: The conversion into luminous un- 
dulations of the vibrations impressed by the voice on a 
telephonic pla'e; the reception of these undulations by an 
optical apparatus of great puwer; their conversion into 
calorific undulations, and their reaction upon a substance, 
such as selenium, which, by transmitting them to a tele- 





FIGS. 1 AND 2,.--THE 





ported on a light but rigid wooden frame, which is cap- 
able of turning round a vertical axis. Two deflector mag- 
nets, mounted on suitable stands, are carried by a strip of 
thick giass, which turns round the sime vertical axis io 
such a way that the deflectors are always on opposite sides 
and at equal distances from the magnetometer needle. 
The methed is in principle the same as that of Gauss, and 
the apparatus is a more perfect form of that describeca by 
Mr. Gray in the Phil. Mag. for December, 1885, the sine 
method being adopted in this caso, instead of the tangent 
method, as described in the paper just referred to, 


‘Megnesium as a Positive Element. 


Owing to the high price of magnesium it bas not bither- 
to been worth while to consider its use in the primary 
battery as a substitute for zinc. The metal has, however, 
lately been falling in value, owing to the introduction of 
the electrolytic process in its manufacture, and is now 
worth about 9. per pound. Although this price is still 
prohibitive for ordinary purposes, yet M. Hein, in view of 
the possibilities of a further reduction, has made a care- 
ful study of the E. M. F.’s obtainable with magnesium 
cells, and has published the results in a recent number of 
the Elektrotechnische Zeitschrift. From this paper we 
compile the following tables: 

DANIELL CELL TYPE. 


Positive Negative E.M F. 
element. Solution. ei+ ment. Solution. in volts. 
Magnesium Diiute sulphuric acid Ziue Ditute sulphuric 
acid 0.876 
Magnesium Dilute sulphurie ecid Copper Sulpbete of 
cor per 2.03 
Magnesium Sulphate of magnesium Copper Sulphvte of 
cvpper 193 


The substi‘ution of magne:iun for zinc in an ordinary Daniell cell 
therefore increases the E. M F. by about 0,85 volt. 


BUNSEN CELL TYPE. 


Magnesium Dilute sulpburic ac.d Carbon Dilute nitric ‘oe 


scid 2.863 
Magnesium Chloride of magnesium Carbon Dilute nitric 
acid 2.910 
The substitution of maguesium for zioc ina Bunsen cell therefore in- 
creases the E. M. F. by about 0 8! v Ic. Using a speciatly hard ** elec- 
tric light carbon,’ an E. M. F. as bigh. as 3.023 vilts was obtained. 


BICHROMATE CELL TYPE. 


ack 
Magnesium Sulphate of magoesium Carbon Dilute nitric 


Magnesium Bichromate solution Carbon Bichromate 

solution 2.952 
Magnesium Dilute sulphuric acid Carbon Bichromate 

solution 2.980 
Magnesium Sulphate of magnesium Carbon Bichromaie 

solution 2901 
Magnesium Chloride of magnesium Carbon Bichromate 

solution 2.970 
Magnesium Chloride of magnerium Carbon Speca'iy  con- 


Ceutrated solu- 


tion 3 046 
The substitution of magnesium for zinc in bichromate cells increases 
the EK. M. F. by nearly 1 volt. 


LECLANCHE CELL TYPE. 


C rbor&dioxide Chicride of 
of manga: -“ eee 2.219 
J 3 Cirb n& 1wxide Chioriie o 
Magnesium Chloride of magnesium of manzanese) atmo ia 2.334 


The substitution of magnesium tor zine in Leclauché celis there- 
fore increxses tbe E. VM. F. by abvut 0.63 volt. 


Unfortunately it appears that it is difficult to prevent a 
considerable amount of Jocal action in these cells, and it 
should, moreover, be noted that the maynesium salts in 
solution have a specific resistance from 30 to50 per cent. 
higher than that of the corre-ponding zinc salts. M. Hem 
is, however. of opinion that when a small current of high 
E.M.F. is required the Leclanché type will prove useful, 
and even, in some cases. econouiical. For instance, for 
medical purposes he considers this cell to be decidedly pref- 


Magnesium Chloride of ammon’a 
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MAYO DYNAMO. 


phonic receiver, transforms them into articulate words. ; erable to the bichromate type, in which, in order to ob- 
According to the Revue Internationale, experiments with | tain a constant E.M F., the frequent renewal of the solu- 
this apparatus are immediately to be made between Mont | tion is necessary. The Leclanché type has, of course, the 


Valérien and other forts in the vicinity of Paris. 
ee 


A New Magnetometer. 





Ata recent meeting of the Physical Society of Glasgow 
University, Mr. Thomas Gray, B. Sc., exhibited and de- 
scribed an improved apparatus for the determination of 
the intensity of the horizontal component of the earth’s 
magnetic field. 

In this apparatus a magnetometer, consisting of a small 
magnetie needle about 1 cm, in length, mounted in a light 
aluminium frame, carrying asmall mirror suspended in a 
vertical glass tube fixed tq a wooden base plate, is syp- 


further advantage that it does not require the use of acid 


solutions. 
ep Oe mS oe em 


Tubular Magnets, 





In the last issue of the Bulletin de la Société Belge 
d’ Electriciens M. Ernest Gérard hae a note on tubular mag- 
nets, He points out that if a ring of soft iron of the same 
sec'ion as the magnet itself be laid on the top of the tube, 
so as to be in contact all around, it is held less firmly than 
ig the case when it merely stands on edge, although ia the 
latter case contact is made gt only asingle point, M. 
Gérard thinks that this result can be explained by gonsid- 
ering the distribution of the lines of force in the fieid. 
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Manafacturiug Jewelry by Electric Power. 


The use of electric motors in smal! industries is greatly 
on the increase, especially in such cities as New York and 
Boston, where there is an unceasing tendency of manu- 
factures to multiply and subdivide, and where one of the 
greatest checks on their growth has been, hitherto, the 
difficulty in obtaining small powers easily, cheaply and 
safely, The jewelry industry is one of those in which the 
development of new minor branches, some of which 
become important in time, is endless ; and hence the wel- 
come given by manufacturing jewelers to the electric 
motor has been hearty and warm. An example of the 
kind is illustrated on this page, the cut showing a Sprague 
motor of 5h. p., put in not long since by Mr. Christian 
Blancard in this city. The motor is operated from the 
regular Edison circuit, and drives not only Mr. Blancard’s 
jewelry shop but two floors above it, where similar ma- 
chinery isin use. Plants of this kind are becoming so 
numerous that they will soon be the rule rather than the 
exception, 

—_—_—_—__o + @ + oe —____—_—- 
Priority of Invention in Methods of Motor 
Regulation .—!. 





BY FRANK J. SPRAGUE, 


The idleness enforced by slow convalescence from re- 
cent illness has given me the opportunity to reply at some 
length to certain communications which have 
appeared in THE ELECTRICAL WORLD from an 
English electrician reflecting upon the work 
which nas been associated with my name. These 
communications having appeared some months 
since, I will very briefly refer to them. 

In October of 1886, there appeared in this 
journal a partial description of the Sprague elec- 
tric railway system with particular reference to 
its application to the elevated railroads of New 
York, and considerable discussion of the experi- 
ments which were then being conducted on the 
84th street branch and which have since been 
suspended during the preparation of other ex- 
periments on a more extended scale. 

In an editorial of Oct. 22, '886,in a flippant 
and certainly ill-considered manner, the London 
Electrical Review criticised this work and stated 
that pretty nearly every element for which any 
novelty is claimed was old, and was common to 
Ayrton and Perry, Edison, Siemens, or Recken- 
zaun. In later numbers, those of Oct. 29, and 
Nov. 19, a description of some of the variety of 
motors which have been constructed by myself 
was also published. Besides some adverse com- 
ments on the part of that journal, certain ar- 
ticles appeared therein from the pens of Professor 
Thompson, Mr. W. M. Mordey and Messrs. Ayr- 
ton and Perry, which, unquestionably based upon 
i norance of the facts, did an injustice to this 
work which ordinarily would not be expected 
from such sources. 

I was then, as now, overwhelmed with work. 
A detailed answer to many of the assertions 
which were made seemed to demand too much 
of the time which was already too short in which 
to do that which my duties required of me. So 
I addressed a communication to the editor of 
THE ELECTRICAL WORLD, which appeared in the 
igsue of Feb. 12, 1887 (London Electrical Review 
of Feb. 25), in which Idid not decline, as as- 
serted by Professor Thompson, to discuss the 
issues that had been raised, but simply de- 
ferred it, and suggested that any of these gentle- 
men and myself build two electric motors on 
working models and designs dating back not Jess 
than five years; that is, based on models of 1881, 
and I specified certain conditions of working. 
I suggested that these machines should be sub- 
mitted to two gentlemen who are of such character that 
any decision, either as to the machines themselves or as 
to the evidence that might be submitted as to their origi- 
nality, would be unquestioned. In the London Electrical 
Review of Feb. 25 there appeared a somewhat facetious 
and remarkably inaccurate communication from Professor 
Sylvanus P.Thompeon, so suggestive of everything that any 
man should resent, that I cannot longer delay a somewhat 
specific answer to his statements, and in which I shall 
point out the gross errors into which these gentlemen 
have fallen, and perhaps put the public in possession of 
facts from which they shall, independent of either Pro- 
fessor Thompson or myself, judge as to the degree of 
credit which should be given in this matter of the trans- 
mission of power. 

Formerly, I considered technical journals of the stand- 
ing of the London Electrical Review, and professional 
men whose time is supposed to be given to instruction 
and critical research, as being somewhat above the bias of 
personal feeling and at least not accustomed to commit 
themselves to statements in criticism of scientific work 
without a thorough knowledge both of the subject con- 
cerning which they write and the facts pertaining to 
progress in it. The grave error into which both that jour- 
nal and all of these gentlemen have fallen is that they 


A JEWELER’S SHOP RUN BY ELECTRIC 


took, apparently, the date of publication or description of 
some of the writer’s work as it appeared in the latter part 
of 1886, and concluded that this was the date for which 
he should be credited. I cannot expect to be free from 
criticism, nor do I desire to be so exempted when that criti- 
cism is honest and based upon facts, but it would be well 





eign patents, unless renewed, would only run for one year. 
In the United States a patent, after application, may be 
pending in the Patent Office, because of interference and 
what not, for a period sometimes as high as five years, and 
some of the writer’s patents have been in the office for 
over three years, whereas abroad patents are generally 


to point out that there arefour dates in almost all work | issued in a comparatively short time and sometimes in a 


with which a man should be conversant before he under- | perfectly definite time after the date of application. 


takesa critical review of it. One of the dates is that of 


It 
follows then that if a patent is applied for in the United 


conception, Of this, of course, no one except the originator | States, and one wishes to be protected here, it is impos- 


and his witnesses can be aware until it is brought out ina 
court of law or by due legal process. 
date of first application for a patent, generally in one’s 
native country. The third is the granting of that patent, 
and the fourth the published description of the work 
which is based upon it. 

Instead of taking the trouble to ascertain at least the 


sible to permit the filing of the foreign patent until the 


The second is the/| actual date of issue in the United States. 


A person may then be placed in this unfortunate condi- 
tion: He may be the originator of a most valuable 
machine ; he applies for a patent in the United States, and 
because of some complications, his patent may not be 
issued for three or four years. Meanwhile, it is impossible 


second date to which I have referred, most of the criti- | for him to protect himself in European countries without 


cisms have been based on the date of the publication. If it 
had not been so, it would have been utterly impossible for 
them to have made many of the statements that have 
been put forth, unless it was from a willful desire to mis- 
represent the facts. Due allowance, I suppose, must be 
made for the personal prejudices of inventors. Professor 
Thompson, Mr. Mordey and Professors Ayrton and Perry 
are probably no more free from this than the writer. We 
are each apt to look with biased eyes both upon the value 
and the novelty of our own inventions, The fault is prob- 
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ably common. But it hardly seems necessary that our 
view should be so biased that it is impossihle for us to see 
either merit or originality in any work which may possi- 
bly be similar to that which we have in hand. Every 
technical paper which has ever approached me knows 
perfectly well that for three years I absolutely refused to 
allow any published description that it was in my power 
to prevent, of any part of the work in which I am en- 
gaged; and why this was necessary involves to a certain 
extent a personal explanation which I would be very glad 
to avoid, but which here seems necessary. 

The writer has been under contract to have his work de- 
veloped and patents issued in several European countries 
and in the United States. Those who are unfamiliar with 
the patent laws of Europe and America do not appreciate 
the difficulties which one encounters in attempting to pro- 


MOTOR. 


jeopardizing his home interests. He may prepare his 
papers and let them remain in his attorney’s office month 
after month or year after year, until a few hours before 
the actual issue of the patent in the United States, when 
he must cable to his attorney to havethe European patents 
applied for. Meanwhile, precisely the same machine, al- 
though it may be two years later, may have been invented 
by some one else, the foreign patents applied for and 
descriptions scattered broadcast over the continent. On 
the other hand, while the patent is pending in the United 
States, publication of the description of it iS 
pretty apt to produce an interference which may 
delay the patent and prevent a foreign patert 
being taken out at all, and if any description is 
made before the application of the foreign patent, 
the latter is invalidated. 

Possibly these gentlemen, who certainly have 
not had the experience which they might have 
had, as the Patent Office records in these differ- 
ent countries show, will now appreciate the fol- 
lowing statement: That very many of the 
prominent features in the Sprague system were 
nearly five years old when their description was 
published in the fall of 1886, and represented the 
results of my work, not only at home, but in 
several countries whither my duties had called 
me. What right vhen, in view of this fact 
(which might certainly have been ascertained 
without any trouble) has the London Electrical 
Review, for instance, to make the assertions 
which it did editorially on Oct. 22, 1886. Let me 
refer to them with some more particularity. 

In this article priority of invention is awarded 
tu nearly every man who ever had anything to 
do with electrical railways, on many of the 
most important points in the Sprague system. 
In addition to this, there is such a number of 
utter mis-statements that a refutation of them 
is unnecessary. In the first place, a third rail 
was not claimed as original with me; it was 
Simply necessary to mention it in giving a de- 
scription of my system. The double system of 
tracks was supplied from a common source, and 
the working sections are always in connection 
with the main conductors except in case of acci- 
dent, while the contrary is true of the Ayrton & 
Perry system. Nothing new was claimed in the 
bodies of the armatures which I used. The 
windings, however, which have never been de- 
scribed, were not just the same as the Siemens 
armature. Mr. Reckenzaun was not the origina- 
tor of the application of two distinct motors for 
a car, and no one ever controlled two motors in 
the same general or specific manner in which the 
motors were controlled on this elevated railroad 
car. In fact it was the first instance in which 
two shunt-wound motors were ever handled 
together. 

When one considers the relation of the motor 
and initial electromotive forces, and the fact that if not 
properly proportioned and very perfectly governed one 
machine would be driving the other as a dynamo, which 
would not ordinarily be the case where two series machines 
are used, the importance of this trial will possibly be appre- 
ciated. It is further stated that the use of motors to pro- 
duce the requisite brake power was resorted to by Reck- 
enzaun several years since. I believe it is true that Mr. 
Reckenzaun and others have used a motor for a brake by 
closing the armature circuit of aseries machine upon a re- 
sistance, or short circuitivg the armature and forcing the 
motor to run asadynamo; but the raising of the motor 
electromotive force above that of the line, and thereby 
producing an actual reversal of the current in the arma. 
ture without any chenge whatever in contacts, by inde- 
pendent regulation of shunt-fields for the purpose of 


tect in different countries any work in which he may be| braking, bas never been accomplished prior to the actual 


engaged. The United States law has been held to be some- 
thing of the following: 

Any United States patent which is actually issued after 
the date of a corresponding foreign patent is limited by 
the expiration of such patent. American patents are dated 
at issue and not on filing, while certain foreign patents are 
dated at the hour of application. A United States patent or- 
dinarily would run for seventeen years, while many for- 


accomplishment of that work by the writer, nor has it 
ever been proposed in any work published in the English, 
French or German languages before it was originated by 
me, 

As a further sample of the inaccuracy with which this 
article was considered, I will take the following extract : 

‘** According to the source from which we are quoting, 
seventy-four horse-power is required for each train of 
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four cars and engine, and Mr. Sprague proposes to trans- 
mit this power by two pinions upon each motor shaft, 
three and seven-tenths inches diameter, three inches face 
and having thirteen teeth ; each tooth thus having a thick- 
ness of about three-eighths of an inch.” 

I suppose that this was intended as a criticism upon the 
mechanical design of the gears. A careful perusal of the 
article in question shows, not that it takes seventy-four 
horse-power to run the train, but, un the contrary, that it 
requires a great deal more ; that for the entire trip, in- 
cluding stoppages, starting and stopping, and on different 
grades, the average horse-power developed for each 100- 
ton train was 74 horse-power, a fact that has been deter- 
mined by actual indicator cards taken over the entire road 
continuously, and also by independent calculation by the 


law for the long-shunt machine and says further : * Will 
you permit me to point out that this identical law was 
published in the summer of 1884 in the first edition of my 
work on ‘ Dynamo-Electric Machinery,’ p. 367, equation 
No. LIV. (or p. 451 of the second edition), where it is given 
as a mere development of the well-known theory of the 
self-regulating motor of Profs. Ayrton and Perry, pub- 
lished in May, 1883. If the law is anybody’s it is Profs. 
Ayrton and Perry’s, not Mr. Sprague’s law.” 

Profs. Ayrton and Perry, in closing an article in support 
of the theory that ‘‘1in a motor the armature ought to be 
magnetically much more important relatively to the field 
magnet than in a dynamo,” say : ‘Our practice of obtain- 
ing constant speed by the employment of differential 
winding has been called superfluous, and yet it was re- 
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FIGS. 2 AND 3.—_ANALOGIES BETWEEN MECHANICAL AND ELECTRICAL ENGINEERING. 


writer ; and the actual capacity of each locomotive is 
really about 170 or 180 horse-power. 

Now it was not proposed to handle this entire train by 
two motors and four gears, as one would infer from the 
criticism which I have referred to, but it was simply pro- 
posed to handle one car by two motors. It would be well 
in criticising mechanical dimensions to consider all the 
facts. In determining whether a certain amount of horse- 
power can be transmitted by any mechanism, the speed 
must be considered as well as the strain—they vary in- 
versely—but in fact any consideration based simply on 
power is unnecessary because the greatest strains are those 
which occur at the moment of starting, and practical ex- 
perience has shown that these gears which, when run- 
ning at a speed of twelve hundred feet a minute, are ac- 
tually only required to transmit each about 10 h. p., have 
their greatest strain at the moment of starting, or when on 
the point of slipping, and by the severest possible tests 
they have amply proven both their strength and reliability 
and have never as yet shown under any conditions the 
slightest sign of weakness. 

The method of mounting, in which the thrust of the 
gears is opposed by a spring, allows a much higher safe 
speed of gearing and much greater sudden strain than 
would be possible were the gears fixed, and in no case 
where this principle has been followed out has there ever 
been a single failure. Possibly the plaint of the London 
Electrical Review in its editorial of Feb. 25 would not be 
repeated now, because, so far as that journal is con- 
cerned, I am right, and entirely right, in taking excep- 
tion to the criticisms it has made as being hasty and ill- 
advised—a course of treatment which no technical paper 
which is supposed to desire to get at the truth has any 
right to pursue. 

The 800 horse-power motor car which was partly de- 
scribed about that time is nearly completed and will in 
due time be fully described. I may possibly hope that it 
has some novel features; but by the time a published 
description of it is given I will probably find that it, as 
well as everything else with which I have had to do, will 
be claimed to be ante-dated by some yet unborn elec- 
trician. 

Leaving, however, for the present, these questions of 
the application of motors to railroads, I will consider at 
some length the discussion which has arisen concerning 
certain laws enunciated by the writer and the criticisms 
which Messrs, Thompson, Mordey, and Ayrton and Perry 
have made upon them. In the development of certain 
classes of motors, the writer enunciated the following 
law: That, in a motor with the armatures and field inde- 
pendently supplied, the work which the motor armature 
will do in a given time, as well as its economy and effi- 
ciency, are all practically independent of the strength of 
the field magnet, provided the translating devices between 
the motor and whatever is the receiver of its energy are 
not limited as to the rate of transmission of the motor’s 
speed; and that in all cases where the motor is working 
on a constant potential circuit and not at its maximum 
capacity, in order to increase the maximum effect either 
of speed or power, or both, or to compensate for any fall- 
ing off of potential in the line, it is necessary to weaken 
the field magnets instead of strengthening them, and vice 
versa; provided, however, that the counter electromotive 
force of the motor is more than fifty per cent. of the 
initial, that is, if working on what I call the first or high- 
est economy; and that when working below fifty per cent. 
efficiency this law is reversed, and in order to increase the 
speed or torque it is necessary to increase the strength of 
the field magnet. 

In the articles published* a number of methods of ac- 
complishing these results were set forth, and two laws; one 
relating to what is now known as the “‘long-shunt” and the 
other to the ‘‘short-shunt” machine, were given. In the 
issue of the London Electrical Review of Nov. 26, Professor 
Sylvanus P. Thompson, referring tothe Sprague laws of 
winding motors in order to be self-regulating, quotes the 


*See Tue xLEcTRICAL Wor.pd, Oct. 16, 28 and 30, 1886. - 


invented in France last year by Monsieur Deprez ; in 
America, this year, by Mr. Sprague, and has been made 
the subject of a very exhaustive series of experiments by 
Dr. Frélich in Germany in 1885,” 

Mr. Mordey, in answerto Profs. Ayrton and Perry on 
some other matters, makes the following statement : 

*‘Profs. Ayrton and Perry refer to Sprague’s re-invention 
of their differential winding. I may be allowed to men- 
tion that Sprague’s claim to having last year (1885) dis- 
covered the principle of inverse variation of strength of 
field for purposes of regulation is ridiculous, in face of 
Ayrton and Perry’s differential system, and that two years 
and a half agol and my assistant, Mr. Watson, patented 
a system of regulation which, although summational in- 
stead of differential, was based on the principle of inverse 
variation of field excitation. Poor Mr. Sprague,—not the 
Sprague of Birmingham, but of New Yuork,—is to be con- 
doled with on having taken out patents (1) for a law of 
nature probably known previously to all workers with 
motors, namely, that ashunt motor runs quicker when 
the field is weakened; and (2) for winding the coils of 
motors according to the mathematical proportion pub- 
lished in 1884 by Prof.S8. P. Thompson, in equation LIV. 
of his book !” 

In THE ELECTRICAL WORLD of March 12, 1887, Prof. Syl- 
vanus P, Thompson apparently purposely avoided the 
challenge which I made to him, and among other state- 
ments makes the following: ‘‘In 1882, a date at which 
Lieut. Sprague was, I believe, in England, Professors 
Ayrton and Perry patented the regulation of motors by the 
process of using a differential shunt and series winding; 
they also enunciated in that year and the year following 
the mathematical theory of this kind of winding. That 
theory I expounded and developed in my work on 
dynamo-electric machinery, published in August, 1884, 

* * * * * The article further gave a certain equa- 
tion as ‘the Sprague law of winding,’ and that equation is 
mathematically identical with one of the equations (No. 
LIV.) given in my book. When I read this article, in 
justice to Professors Ayrton and Perry I pointed out that 
the ‘ Sprague law of winding’ was simply identical with 
the Ayrton and Perry law of winding. Professors Ayrton 
and Perry also noted the point. So did my friend, Mr. W. 
Mordey, whose experience and authority on motor mat- 
ters are well known, and he poked a little quiet fun at 
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whether one or more laws should be called ‘‘ Sprague 
laws” or *‘ Thompson laws,” or ‘“‘Ayrton and Perry laws,”’ 
he could not have made the suggestion that the machine 
I proposed to submit to these judges should be built on 
any Ayrton and Perry law, because the Ayrton and Perry 
law was described in 1883. And I said as plain 
as the English language will permit, that I would 
build these machines absolutely on the models of 
1881. Now, whatever method of regulation I 
used, or however they were built, they would not 
depend upon any statements that Professor Thompson or 
Professors Ayrton and Perry have enunciated to my 
knowledge, or, if similar to anything of theirs, I would 
prove to the satisfaction of the men who would be the 
judges of this, my absolute right to whatever credit there 
was in these machines. Professor Thompson could very 
well have separated his discussion, as I did, from Ayrton 
and Perry’s theories and the credit which he or Professors 
Ayrton and Perry, or myself, might be entitled to from 
the discussion of my propvsition. This was a plain, un- 
equivocal challenge in very plain and unequivo- 
cal language, and, since the affirmative statement 
was not sufficient, I will tell Professor Thompson that I will 
build in competition a machine either on the model of 
1881, which was the only one referred to in this challenge, 
or on the models of 1887, and that neither machine will 
depend upon him or his theories, or upon Professor Ayr- 
ton or his theories, as he enunciated them in 1883. It 
will, to borrow the simile, be a Sprague mare, raised and 
bred in a Sprague stable, and in any weather or in any 
condition of track, will be entered to win. 


Practical Analogies Between Mechanical and Elee- 
trical Engineering. 





BY RUDOLPH M, HUNTER, M. E. 


In THE ELECTRICAL WORLD of March 17, under the 
above title, Mr. Hi. Franklin Watts makes the statement 
that, ‘‘ as a matter of fact, it would run the same as when 
supplied with steam under ordinary conditions,” which 
statement refers to the coupling up of two engines as we 
would two series dynamos. Mr. Watts starts out with the 
wrong assumption. If we take an ordinary steam engine 
and use it as the generator (us in the case of the dynamo), 
by applying power to its shaft by a belt or otherwise, 
then, to make it work asa generator, we must make it 
run in the reverse direction that it would if steam 
were applied from another source, owing to the lead of 
the valve due to the angular advance of the eccentric and 
the necessity for holding the slide valve down upon its 
seat. It would then act as a compressor and the pressure 
produced in the discharge pipe would depend upon its 
speed of revolution, just as the electromotive force would 
be increased by running a series dynamo at a higher 
speed. In this case the discharge from the engine (com- 
pressor) would be discharged from the usual steam inlet 
and led to the other engine, which would run as an engine 
should, as shown in Fig. 1. This shows a perfect analogy 
between the mechanisms known as an ‘‘engine” when 
coupled in series operated under like conditions as the two 
dynamos. 

From this it is seen that the discharge from the gener- 
ator corresponds to the + conneetion from the generator 
dynamo, Fig. 2, and the inlet to the motor (engine) corre- 
sponds to the — connection with the motor dynamo; and 
the exhaust passages communicating with the atmosphere 
are the other connections corresponding to the return cir- 
cuit, which may be the ground. 

It is now perfectly evident that to reverse the (electric) 
motor we must change the armature connections, which 
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FIG. 1.—ANALOGIES BETWEEN MECHANICAL AND ELECTRICAL ENGINEERING. 


Lieutenant Sprague, condoling with him on the misfor- 
tune that he had patented what was previously well 
known.” After taking exception to the umpires whom 
I suggested Professor Thompson asks: ‘‘ What are 
the umpires to decide? Which motor runs cool- 
est? Which motor develops most horse-power 
per pound weight? Which motor has the highest eco- 
nomical efficiency? Which motor gives the best regula- 
tion under ail sorts of loads? No man in his senses will 
enter into competition before he knows what is the issue 
to be competed for.” Professor Thompson further sug- 
gests : ‘‘ But if it is true that the Sprague mare has been 
borrowed from the Ayrton and Perry stable, then no 
amount of betting that she will lick all creation is of 
the smallest use; if she beats every other creature on 
earth, that will not prove that she wus not borrowed.” 
Just here, before correcting this gentleman on facts, I 
wish to tell him that if he had not purposely and wilfully 
avoided the plain meaning of the challenge which I made 
to him, however much he might. criticiee or dispute as to 


may be done by shifting the position of the brushes ; and 
to reverse the (engine) motor we must change the angular 
advance of the eccentric by shifting the eccentric, or use 
two eccentrics with a link motion, just as we may use two 
sets of brushes in an electric motor with a link connec- 
tion. If the matter is looked at from the proper stand- 
point I consider the analogy perfect. 

Mr. Watts’ assumption is that the first engine must be 
supplied with steam under pressure, which is not rea- 
sonable, as then it is not a generator, Such an arrange- 
ment would be equivalent to the use of three machines, 
as in Fig. 3, in which case the two motors would still op- 
erate like the two steam engines connected in series and 
receiving steam or air froma boiler or third generating 
engine (compressor), with the single difference, that the 
first steam engine, having great back pressure, has but 
small power compared with the second when both 
are similar high pressure engines; while in the case of 
the dynamos the power of the two motors will be nearly 
alike, the drop of potential alone having to be allowed for 
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We must be consistent in making comparisons, and if this 
is done, no material flaw in the analogy will be found to 
exist. 





The Volt, the Ohm and the Ampere.* 


BY FRANCIS E. NIPHER. 


There are many engineers who do not understand the 
nature of the investigations which have led to the adoption 
of the familiar units named above, and who do not find 
in works accessible to them a sufficiently clear discussion 
to enable them to understand, for instaace, how the 
electrical resistance of a piece of wire like the one which 
I hold in my hand can be 6,200 miles per second. 

The experiments upon which the determination of these 
units was d were made with exactness by a com- 
mittee to the British Association.t| The equations for the 
reduction of the observations were written by Professor 
Maxwell. These equations take into account many cor- 
rections that must be made, and do not well serve to 
bring out their full meaning to one not conversant with 
the subject. 

A simpler form of apparatus, such as the one repre- 
sented in diagram in Fig. 1, although impracticable for 
experimental determinations, will serve a much better 
purpose for an exposition of the subject. 

Let Z N N’ S be a circular closed wire revolving around 
« vertical axis Z N’ in a field of magnetic force of 
strength H. The value H is determined in units which 
depend only on the centimetre, the gramme and the sec- 
ond, by means of a magnetometer. The strength of field 
is also called the number of lines of force per square cen- 
timetre, and in Fig. 1 the lines are supposed to be parallel 
tothe line NS. On the line ZW WN’ E, the number of 
lines to the square centimetre will be everywhere the 
same and equal to H. 

At any instant let the plane of the coil be represented 
by Z A N’. making an angle » with the meridian plane. 
During an interval dt the plane of the coil will sweep 
through an angle d w, the new position being Z B N’. 

The area of an element of the surface of the generated 
sphere will be 

ds=dp.dwm, 


where dm is an element of one of the meridian circles 
and d p is the are of the horizontal parallel at the same 
point, subtending the angle d w. 

Let 4 = angle between the vertical radius O N’, and the 


Z 





radius drawn to the element d s. R’ being this radius and 
r the radius of a horizoutal parallel cutting d s. 
‘Lhen 
dp=rdw= R’ sinfdw 
dm= RF dé 
ds=dmdp= RR” sin6d6da 
L:t d s’,dm’ and d p’ be the projections of ds dm, and 
d p on the plane Z W N’ E. 
dp’ = dpcos w 
dm’ = dm sin 4 
ds’ -—dp’dm’=dpdm sin 6 cos @ 
= R’* sin? 6d 6 cos wd, 

Keeping constant, if we intregrate the last expression 
between the limits 0° and 360°, we shall get the area of the 
pr jection of the spherical s+cior intercepted between the 
two planes, upon the plane Z W N’ FE. ° 


: 2 
fi" sine 6 a6 = [40-4 sin 2 6| * 
0 40 


CaHing this sector-projection S’ 
S’ =a R’*coswd wa, 
The electromotive force of the wire being the number 
of lines of force cut per second, we have 
SH dw 
ai oeaed —_—. = 72 ad 
k=; aR H Fj 008 @ 


If A = 2 R’* and n = the number of revolutions per sec- 
ond, then the angular velocity 


d@ 
dt =2an. 


Then the value of E is 
22nAH. cos ow, 


a. 


(1) 
2 
The average cosine being = the average electromotive 


force is 
E=4nAH. (2) 

When the plane of the wire is at right anglesto N S, 
the number of lines inclosed by the wireis AH. After 
a quarter revolution the number inclosed is zero. Hence 
A H lines are cut during each quarter revolution, and 4 n 
A H will represent the number of lines cut per second. 

In (2) the area being in square centimetres, and H being 
measured also in C, G. 8S. units, it isevident that EZ is ex- 
pressed in terms of the same units. 

If now the coil were broken. say at N, and connected 
with commutator bars and brushes so that this electromo- 
tive force could be compared with that of a Daniell cell, it 
would be found that when the E. M. F. of the coil and 
- balance, the value of EF as calcul:ted by (2) would 

E = 107000000, 

This number is too large to be convenient, and so a 

practical unit 10° times as large is selected, and it is 





* From the Journal of the Engineering Socije March, 1888, 
t Reports of Electrical Standards, p, 96, — 


called a volt. In volts, then, the E. M. F. of a Daniell 
cell is 1.07. 

It will be understood that the single coil could not be 
given a speed which would produce an E. M. F. of one 
volt. Forthe real determination a coil of many turns 
would be required. 

By Obm’s law and equation (1) the current at any instant 
duriog the revolution is 

C= E 2xnAH 
oe Ee R 
where F& is the coil resistance. 

A small magnet is suspended at the centre of the coil. 
upon a silk fibre which passes up through the hollow axis 
at Z. This magnet is deflected by the action of the coil, 
and comes to rest when the turning moment due to the 
earth’s field balances that due to the coil. 

The force of the field on one pole of the magnet is H m, 
where m is the strength of the pole. The component of 








(3) 
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this force resolved at right angles to the magnet is 
Hmsin a, where a is the angle of the magnet axis with 
the magnetic meridian. 

To find the force of the current upon the same pole, 
consider the effect of an element of a current having any 
form upon a pole m. In Fig. 2 A B is the conductor car- 
rying a current C. This force of an element d/ of this 
current upon the pole m is 
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ay=k os fi; 

where K is a constant. R’ is the distance between the 
element and the pole and f is the angle between the lines 
drawn from m to the element, and from m at right angles 
to the tangent of the conductor at the element. 

To get the effect of a finite portion of the circuit this ex- 
pression must be integrated alcng the wire between the 
limits assigned to /, which can be done whenever the 
geometry of the circuit is known. In the case of the cir- 
cular wire with the poles at the centre, cos 6 = 1 for all 

sarts of circuit, and the expression is therefore merely to 
e integrated in/7. The force on one pole is therefore 


R”? 

If now C be made unity when the current is so’adjusted 
that the action of acentimetre of wire, every part of which 
is a centimetre from a unit pole and which 1s traversed by 
this current, acts upon the pole with a force equal to ore 
dyne, the constant K becomes unity. The value of C is 
hereafter ther: fore to be understood as expressed in the 
above chosen centimetre-gramme-second unit. 

Replacing C by its value, as previously determined (3) 

_47*AHum 
t oo k k’ 
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This being tbe force at right angles to the coil, the com- 
ponent at right argles to the needie will be 
fs 47*?AHnm 

Ri’ 

This force will fluctuate during a revolution, being 
zero When @ 1s 96° or 270°, wien the coil is not envtting 
lines of force (the value of EF iv (,) becoming zero), ana 
when « — w= 90° or 270°, when the force of the coil i- 
longitudinal with respect to the needle, the needle being 
at right angles to thecoil. For intermeciate positions, as 
is. well known, the sign of the terning moment vn the 
needle will remain unchanged, since the reversals of the 
current are simultaneous with reversals of position of : he 
wire with respect to magnet. 

Moreover. when the exjeriment is made wi'b a speed 
of ten revolutions per second, the needle appears perfectly 
steady under telescopic observation with a reflecting scale, 
the Sooty being in the form of a small sphere of 
st el. 

It becomes necessary then to findthe average value of 
the expression Gos @ Cos (w& — @) 

= cos a(cos*? ® + tan asin @ COs w), 
where « may be considered constant. Todo this the ex- 





cos @ cos (x — w), 





Sin? w 
Fig, 3, 


pression within the parenthesis must be multiplied by d 
and integrated between the limits 0 and 90°, dividing 
the integral by the are of 90°. Calling the average 
value of the parenthesis S, it is 


n a 


‘> = 2 
s=[f os wd@-+ tan af sin w@ cos @ d o|- 
o o a 


The values of these two integrals are well known, and 
are represented in Figs. 3and 4, which are cbtained by lay- 
ing off sin*®, and cos X sin along the rectified arc between 
0 and 180°.* The average value sought is simply the sum 
of the average sections of these two solids, the latter being 





* It will be scen that in case of the solid represented by f sin ® cos 


@ d ®, the edge of the solid diagonally opposite the axis of arc is 
# helix, which makes one turo for every 360° of changein % The 





multiplied by a constant. tan a, Performing the integra- 
tions, and calling /” the average value of /’. 
tang 


4n*mnAH a 
2 4+ . . 


f” = re. COs @ 
must equal H m sin a. 
72 





For equilibrium of the needle this 
Hence, remembering that 4 = 7 R 


R=2 2? R’ (2 + 2 cot a). 
The average distance of the elements of the wire from 


the axis of the revolution is = R’, The average circum- 
ference described by these elements is therefore 4 R’. 
Hence, the average velocity of the wire in space is 4 n R’ 
= %. 

Substituting this value in the above equation, we have 
finally 


nm? 
R= > (2 + m cot a). 


This value RF is therefore expressed in centimetres per 
second. If a wire having a resistance such as we call one 
ohm could be revolved in the manner here discussed, so 
as to produce a measurable deviation, the value of R would 
be found to be 1000000000 centimetres per second. The 
numbers expressing resistances of such pieces of wire as 
are ordinarily used are thus seen to be very large num- 
bers. For practical purposes a new unit 10° times as large 
as theC. G. S. unit is called the ohm. 

Since by Ohm’s law 

E 
-“ R 
it is evident that since both F and R have been determined 
in C. G. S. units, the same can be said of C. Since, further- 
more, the practical unit ZF or voit is 10* C. G. S, units, 
and the ohm is 10°, it is evident that the practical unit of 
current to be chosen in order to avoid the introduction of a 
constant into the last equation must be 10-1 C.G. 8S. unit. 
This practical unit is called the ampére. Ten ampéres 
thus make aC. G.S. unit. These changes from C. G. S. 
units to practical uni's may be said to be brought about 
by the adoption of 10° centimetres or an earth quadrant 
as a new (but not very practical) unit of length and 10—'! 
gramme asthe new unit of mass, the unit of time re- 
maining the second. 

This change is the practical solution of the difficulty, 
that, measured in C. G. S. units, resistances and poten- 
tials (electromotive force) are represented by very large 
numbers, and quantities and capacities by very small frac- 
tions. 

The labors of the British Association Committee with 
the revolving coil resulted in placing upon the marketa 
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standa'd ohm, which has taken the vame of the B A. 
oby, Laer investigations seem tu indieate that the B. 
A. ohm is xbou: 0.9864 of the true ohm 16° C.G.S units 
—nd that the best value for the ohm will be the resist- 
ance of a column of pure -nercury at 0 degree C. whose 
-ecnion is one square millimetre and 106.278 centimetres 
in lk ngth, 

Th» Paris Cong:ess of 1884 adopted for ten years a 
column of mercu'y as above, and 106 cm. in length as a 
uvit of resistance, and called it the legvl ohm. It is ex- 
pected that before 1894 the slight d:fference between the 
legal and 10°C, G. S. units will be determined with suffi- 
cient precision for all ordinary purpcses, and that the legal 
ohm will then receive the slight adjustment needed to 
make it agree with the theoretical value. The legal ohm 
is 1.0112 B. A. ohms. The legal volt is the electromotive 
force which will maintain a current of an ampére through 
a conductor whose resistance is one Jegul ohm. 

The legal ampére is thus 10-! C. G. 8. units of current. 
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Effect of Static Electricity on Incandescent Lamps. 


To the Editor of The Electrical World : 

Sir: I recently experienced an electrical phenomenon 
in connection with an isolated 100 16 c. p. incandescent 
light plant which I was installing in a woolen mill of 
this city, the cause of which is not clear to me; and I will 
give you the facts in the case, hoping to be enlightened 
upon the matter. 

All the Jamps in the mill were connected to the mains 
in multiple arc, and the commutator brushes were raised 
away from the commutator, thereby leaving the mains 
open at the brushes. The dynamo and entire machinery 
of the mill was running at the time. I was standing 
upon the brick floor of the engine room (which was quite 
damp), and, taking hold of the glass bulb of one of the 
16 c. p. lamps, I received a decided electric shock. At the 
same time the filament of the Jamp I touched became per- 
ceptibly red. The flashing of the filament and the shock 
were but of asbort duration of time ; after waiting a few 
minutes I repeated the operation, with like results. 

My theory regarding this action is that the main be- 
came charged with static electricity from the mill ma- 
chinery, but as I have never read of a similar case, I 
would like to hear from others with similar experience. 

LOUISVILLE, Ky. L. 8. D. 


sine and cosine curves are, of course, projections of that belix on any 
planes at right angler to each other. the line of intersection of the two 
planes being parallel tothe axisof the belix. Revolving either the 
helix or the two planes about the axis of the helix will, of course, 
change the phase of the projection curves. 
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Safeguard Against Shock from High Tension Currents 

In considering the methods by which the danger from 
electric shock might be avoided, Mr. P. B. Delany, of this 
city, who isso well knownin connection with the synchron- 
ous multiplex telegraph system, has hit upon a device by 
which the current shall be shunted around the vital parts 





FIGS. 1 AND 2.—PROTECTION 


of the body. The device consists of a pair of bracelets, 
as shown in Fig. 2, and a similar pair of anklets for en- 
circling the legs below the knee. These are connected by 
flexible cords, as shown in Fig. 1. If by any accident, 
therefore, a lineman, lamp-trimmer, or dynamo tender 
should close a high potential circuit through his hands. a 
considerable part of the current would be shunted around 
the vital parts, passing through the flexible cords. In 
the same way a ground would cause the current to be 
shunted between the wristlet and the anklet. This device, 
which is manufactured by the Safety Electric Company, 
is not claimed to afford absolute protection from 
powerful currents, but it 1s asserted that a _ large 
portion of the current, which would otherwise pas: through 
the body, will follow the wire, which has but a fraction of 
an ohm resistance, in preference to the body, varying in 
resistance from five thousand to twenty thousand ohms. 
The exact proportion of the currents going through the 
wire and the body it is, of eourse, impossible to determine, 
so much depends on conditicns constantly varying. If the 
bracelets fit the limbs closely, and the skin be moist at the 
points of contact, as a matter of course.a greater propor- 
tion of the current will be shunted from the body than 
would be ifthe tracelets were loose and the skin very 
dry. It is estimate 1 that an average of 50 per cent. of the 
current is carried by the shunt, so that the liability to fatal 
injury is reduced in about the same ratio. The safeguards 
will evidently not prevent or lessen injury to the hands, 
and the effect of high tensioa currents will also be felt 
at the wrists and legs where the bracelets make contact. 
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The Electric Resistance of Cobalt. 





Dr. G. Faé, of the University of Padua, has lately made 
a series of experiments, says Engineering, on the resistance 
of cobalt and antimony when placed in a strong magnetic 
field. His experiments show that under these conditions 
the resistance of antimony is increased, both in the direc- 
tion of the lines of force and perpendicular to them, but 
the increase in the direction first named is, however, the 
greater. In the case of cobalt, the resistance is increased 
in the direction of the lines of force, but decreased in the 
perpendicular direction. Antimony therefore acts like 
bismuth, and cobalt like iron and nickel, as would be 
anticipated from the chemical properties of the different 
substances. 
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The Thone Dynamo. 


The accompanying illustration represents the dynamo 
designed by Mr. Frank Thone (whose motor we have 
already described) for the Hawkeye El] ctric Manufactur- 
ing Company. of Oskaloosa, Ia. This machine has an 
armature of the Gramme type, and the core is built up in 
sections, insulated from each other. The machine em- 
ployed for arc lighting is differentially wound, so as to 
maintain its potential constant under varying loads. The 
following is given as the record of test of a 250 16 c. p. 
machine: 


Speed of machine...... 1135 1135 1135 1135 1135 
Curent in ampéres.... .... 15.5 80 85 60 
E. M. F. in volts....... 101.5 101.5 101.5 101.5 101.5 
Speed of machine..... 1135 1135 1135 1135 1135 
Current of ampéres.... 75 90 105 120 =6180 
E. M, F. in volts....... 101.7 101.9 102 102 102 


It will be noticed that the speed of the dynamo was 
kept constant at 1135, and the load was varied from no 
lamps to the full 250 lights, the capacity of the machine, 
and while the load was in each stage varied as shown by 
amperes used in externg! circuit, the potential varied only 

















one-half a volt. It will also be noticed that the potential 
did not drop under increased load, but increased from 
101.5 to 102 volts, 

Besides its incandescent machines and lamps the com- 
pany manufactures arc machines and lamps, one of the 
special features claimed for the arc machine being its 
automatic regulation without the interposition of any ex- 
ternal regulating device or the shifting of the brushes. 
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A 1,000 ¢. p. Incandescent Lamp. 


In a recent note our English correspondent made men- 
tion of the fact that in the construction of the Forth 
Bridge in Scotland the ‘‘ Lucigen” gas lamp had been dis- 
placed by large incandescent lamps having an illuminat- 





FROM ELECTRIC SHOCK. 


ing power as high as 1,000 c. p. The use of these lamps 
was decided upon for the purpose of avoiding the care 
and attention required by are lamps, and on account of 
their easier transportability. These ‘‘ sunbeam lamps,” as 





INCANDESCENT LaMP OF 1,000 C, P. 


they are called, have been specially made by Messrs. 


Clarke, Chapman, Parsons & Co., and they are manufact- 


ured in various sizes, from 200 c. p. to 1,000 c¢ p., consum- 











the 800 and 1,000 c, p. lamps respectively. The lamps of 
800 c. p. and less have but a single filament, and the 1,000 
c, p. lamps have two filaments connected in parallel cir- 
cuit, and maintained apart by a cleat-like device fused to 
the bottom of the globe, which keeps the carbon loops 
apart at the bend and allows them free movement. 
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The Annual Meeting of The American Bell Tele- 
phone Company. 





The annual meeting of the American Bell Telephone 
Company was held on March 27. The annual report gives 
the following comparative statement of earnings and ex- 





penses : 

Earnings. 1887. 1886. 
Rental of telephones...,........ $2,264,828.94  $%2,109,492.44 
ENG ik. i.s daca ed ccus! omedae 1,013,0386.99 844,555.76 
Extra territorial and branch 

MAN FeaNssecees 26 chetaes 80,443.67 78,109.81 
Telegraph commission.......... 19,962.31 16,681.22 
I i iiin-cived ye. iSelh debe ek 70,235.68 34.560,77 
ns aon ss cea coy 4,525.11 18,600.91 

$3,453,027.70 $3,097 ,000.91 

Expenses 
Operation... .. si cdsiatssis $242,205.06 $230,968.05 

OUR | in ta» ce eees 0 een ce rere 207,679.95 210,550.20 
Ioterest and taxes.............. 139,174.80 . 82,458.25 
Ns ea ois o's. hee hidele + 0 423,578.87 404,111.30 
To FEBRERO es) ee Pee 11,000.00 14,501.36 
Rental concessions.... ........- 189,765.38 207,128.63 
Miscellaneous... ... .... .....- POT...  vetepakanenn 

$1,242,480.89 $1.149,717.79 
SN EES cost hs Guteo sete ss 2,210,596.81 1,947,283 .12 
Miscellanecus items to surplus 

Ee eee eee ee 27,011.31 26,067.64 

EE Rs cant 5 2~ 6 hgh $2,237,608. 12 $1,978.350.76 
Surplus account, Dec. 31, 1886. 1,491,880.18 
Net earnings, 1887.... .... .... 2,210,596.81 
Miscellatieous items...... ...... 27,011.31 

$3,728,988.30 
Regular dividends, 1887........ $1.176,252.00 
Extra dividend, 1887.......... 892,084.00 
Reserve for depreciation of in- 
SIN cs sopcdndess dpe he 132,616.38 





$1,700,952.88 
Surplus account Dec. 31, 1887. $2,028,035.92 


The above results show in brief as follows: 














1887. 1886. 1885. 

CME Ss ee $3,.453,027.70 $3.097,000.91 $2,765,884.0'3 
DRPOMNOS: 3 S'seve 1,242,480.89 1,149,717.79 972,688 45 
i aia i $°,210.596.81 $1,947,283.12 $1,793,196.48 
WOME. oon cree nee c 27,011.31 26,067.64 16,800 .00 


| ‘Total $2,237,608. 12 
| Divs. and reserve.. 1,700,952.38 


$536 655.74 $287,260.17 $147,007.58 
| The total net earnings of $2,237,608.12 in 1887 were 
equivalent to nearly 21 per cent. (20.8) on the capital stock. 
| Dividends paid were $12 regular and $4 extra, total $16 
per share. The ledger balances Dec. 31, 1887, were as 





$1,973,350 76 
1,686,090 59 








$1,809.996.48 
1,662,988. 90 

















follows: 

DEBTORS. 
Te RE rE 3663 081.93 
ME. 4. gunn ane Boke ode belek 23,223 975.08 
Merchandise and machivery..............ese+-00 8,780.11 
Bills and accounts receivable.......... 0... ss... 640.615.48 


Cash and deposits 59.211.25 


$24,605,613.80 





CREDITORS. 
OU COOUE 5 is aidd Nil3 0 H6N5 cia $9.802. 100,00 
*Buills and accounts payable. .. 470.402.71 
Patent account (profit and loss).... 8 554,752.18 


MN NG an cn dca sd Gnke.a p's) 3,365,018 63 
MU so iia ot oa edge plcacsake 385,305.36 
IE eta hed encase: ate 2,028,0385.92 





-—— 24,605,613.80 


*Of this amount $294,063 is tne dividend payable Jan. 14, 1888. 


The report says that the business of the company for 
1887 has been on the whole satisfactory. The receipts for 
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THE THONE DYNAMO FOR ELECTRIC LIGHTING. 


ing about 2 watts per candle, which insures them a life of 
800 hours. 


The 1.000 c. p. lamps take 100 volts and 20 ampéres; those 


of 800 c. p., 100 volts and 16 ampéres; the 600 c. p., at 80 
and 100 volts, take respectively 15 aud 12 ampéres, and so | branch offices 444, decrease 2; miles of wire on poles 127,- 
on. 
indebted to La Nature, shows the lamps employed, and | crease, 1,129; miles of wire underground 8,009, increase, 
illustrates their relative sizes as compared with the lamps | 1,979; miles of wire submarine 363, increase, 98; total miles 
in ordinary use. Thus, Fig. 1 represents the toy or jewel | of wire 145,782, increase, 17,501; total circuits 131,596, in- 
lamp; Fig. 2, the ordinary 16 c, p, lamp; Pigs. § and 4, | crease, 10,686; total] employés 6,182, increase, 889; tota 


Tbe accompanying illustration, for which we are | 


royalties show a reasonable increase, and the licensed 
companies, with few exceptions, have improved and ex- 
tended their plant, The tables of statistics show that 
there are now 743 exchanges, an increase over 1887 of 7; 


902, increase 16,553; miles of wire on buildings 9,458, de- 











subscribers 158,782, increase, 11,664. Jan. 1, 1888, there 
were 927 extra territorial lines (increase 16), having 32,478 
miles of pole lines (increase 1,335), and 56,179 miles 
of wire (increase 12,412), Added to the under- 
ground wires are 140 miles of the American 
Telephone & Telegraph Company’s long-distance 
wires. The number of instruments in the hands of licen- 
sees Dec, 20, 1887, was 880,277, an increzse during the year 
of 26,759. The estimated number of exchange connections 
daily in the United States is 1,011,517, or a total per year of 
369,208,705. The number of daily calls per subscriber varies 
in the different exchanges from 3 to 14, the average through- 
out the United States being 6.37 as compared with 5.82 last 
year, an increase of 9 per cent. The average cost to the 
subscriber varies according to the size of the exchange and 
character of the service from 2 to 8 cents per connection, 
The average daily number of extra-territorial connections 
is 6,796, or a total per year of 2,480,540. The extra-terri- 
torial earnings for the year amounted to $565,718.46, of 
which the company’s share is $76,076.36, an increase over 
1886 of $459.06. 

The report reviews briefly the litigation of the year, 
and speaks thus of the long-distance service : ‘‘ The long- 
line service has been extended from New York to Albany, 
and to Boston, making a total of 550 miles of pole lines 
and about 10,000 miles of wire. The success electrically, 
as well as commercially, has been beyond our expecta- 
tions. The income from the long lines is now more than 
sufficient to meet the current expenses, and there is every 
reason to expect that before next year it will pay a 
moderate profit. The great cost of the plant is to be 
borne in mind in considering the direct profit from the 
long-line service, but the importance of the system asa 
safeguard to our business cannot be overestimated. It is 
intended to complete this year the lines between New 
and Boston, to extend from Albany towards Buffalo, and 
to build a line from Chicago to Milwaukee. The estimated 
cost is about $1,000,000.” 

The report also makes record of the resolutions of thanks 
and regret, adopted on the resignation of Mr. Forbes as 
president, in September last. During Mr. Forbes’ term of 
office, the income of the company had risen from less than 
$2,000 to $2,200,000 per annum, and the number ef instru- 
ments in use had grown from 21,000 to 875,000; and Mr. 
Forbes had shown *‘ marked moral courage and pluck” and 
‘‘excellent judgment,” in the long fight of litigation and 
the many troubles and difficulties of the earlier years. 

Se © 0 


Indaction on Telephone Lines. 


To the Editor of The Electrical World: 

Sir: Will you kindly inform me through the columns of 
your journal: (1) To what degree does a metallic circuit 
overcome induction as compared with a common ground 
circuit? (2) Would a series of metallic circuits, having 
the same return wire, overcome induction in the same 
proportion as the single metallic circuit does over that of 
the common ground circuit ? Ay Be S. 

PHILADELPHIA, Pa. 

ANSWER: If properly applied so that all disturbing in- 
fluences shall act with equal magnicude on both wires of 
a metallic circuit, no induction ought to be noticeable on 
the circuit. (2) It might be found wy difficult if not im- 
possible to operate a number of telephone lines simul- 
taneously over a single return wire on account of the 
interference. But if each line were to be used at one time 
only and the return wire placed centrally with regard 
to the others, or so as to be equidistant from disturbing 
influences, as in the first case, the same rule holds.— 
Eps. E, W. 

—_—__ oor |] ooo" 


Effect of Relays in Circuit. 





To the Editor of The Electrical World : 

Sir: Will you please answer the following question 
through the columns of your valuable journal: Will a 
telegraph line of three hundred miles work as well with 
one relay of 120 ohms at each end as it would with twen- 
ty-five to fifty intervening, and what effect does a relay 
have on a line? 8. 

RENOVO, Pa. 

ANSWER —The line will work better, and higher speed 
can be obtained, with only one relay at each end than 
with 25 or 50 intervening. Each additional relay intro- 
duces a certain amount of retardation which prevents 
rapid transmission. This retardation is caused by the 
self induction of the coils of the relay due to the magnet- 
ization and demagnetization of the iron core. Telegraph 
lines of the length mentioned rarely have that number of 
relays in circuit.—Eps. E, W. 


ed 
The E. M. F. of Disc Dynamos. 





To the Editor of The Electrical World ; 

Sir: Will you please inform me, through the columns 
of your valuable paper, the highest known electromotive 
force which has been attained with dynamos constructed 
upon the principle of Faraday’s disc dynamo. Is it possi- 
ble to couple up “in series,” so to speak, the movable 
conductors forming the armature of such machine in order 
to increase the E, M. F.? th. Site, We 

BELoiT, WIs. 


ANSWER.—In our issue of July 2, 1887, we described a 
machine designed on this principle by Jebl & Rupp, giv- 


ing 110 volts E. M. F. The electromotive force obtainable 
is evidently onlv limited by the question of mechanical 
construction.— Eps, E. W 
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Special Correspondence. 
NEW YORK NOTES, 


OFFIcE oF THE ELECTRICAL WORLD, 
168-177 PoTTER BuiLpInG, New York, April 2, 1888. 


The Equitable Building Plant. 

It is now some time since I made note in this letter of various 
electrical details in connection with the big plant of the United 
States Company in the Equitable building. There seems to be no 
doubt that it is the Jargest of its kind, supplying simply and solely 
the wants of one building, including as it does circuits carrying 
nearly 7,000 16 c. p. lamps anda plant of seven 600 light ma- 
chines. Of course such a plant requires a very large mechanical 
equipment, and it will be interesting, therefore, now to add to 
what has already been said on the subject. Beginning with the 
steam, I find that the power is furnished from several 
75 bh. p. boilers put in by Henry Vogt & Bros. Manufactur- 
ing Company, of Brooklyn. These boilers supply steam fora 
variety of work, and are fitted with the John Ashcroft grate bars 
and furnace doors, which are of great efficiency in the way of 
securing even burning, cleanliness and general convenience. Mr. 
James F, Wilson, the chief engineer cf the steam department, 
speaks in high praise of the equipment, and is specially apprecia- 
tive of the Locke damper regulators, made by Locke Bros., of 
Salem, Mass. He has been using these for some time in 
connection with his hydraulic pump service, and informs me 





that they will respond to a variation of 4 ounces of 
steam pressure; and they will be employed on all 
the boilers in the immense Equitable plant. The next 


and an imposing feature of this great plant is the largest Corliss 
engine in use in an isolated plant. It is a 500 h. p. Watts-Camp- 
bell high pressure Corliss, cylinder 28 x 60 inches, fly-wheel 22 
feet and 42-inch face, with the makers’ latest improved valve mo- 
tion. There is also a fine Armington & Sims engine, 10 x 12, 60- 
h. p., for auxiliary purposes, put in by E. P. Hampson & Co. The 
next interesting item is the huge driving belt, only 158 feet long by 
40 inches in width, double belt. This was furnished by the Newark 
Leather Belting Company, of 32 Ferry street, this city, which sup- 
plied all the other belts of their specialty, short lap cemented double 
belting. All the shafting was putin by Watts, Campbell & Co. The 
main shaft is 60 feet long and § inches in diameter. The two main 
pulleys are 6 and 8 feet in diameter. The pulleys were supplied by 
A. & F. Brown, of thiscity. On the piping there are 2,400 feet of 
magnesia sectional covering, made by the Magnesia Sectiona} 
Covering Company of 13 Cedar street, this city. This specialty 
has many recommendations for such service, and is in use by the 
United States Navy, as well as many manufacturing and private 
concerns, It is made generally in three-feet lengths for all sizes 
of pipe, and can be had in blocks for boilers, domes, flues, etc. 
It is also made in a dry plaster form for packing purposes and 
for adjustment to irregular shapes. I had not seen much of this 
material before, but it impresses me very favorably, and will, I 
think, meet with a large demand. 

I have mentioned above the size of the electric plaut. I may 
add that the seven United States machines have an exciter in 
common for all their fields. The circuits run toa very band- 
some black walnut switch-board 11 feet high and 9 feet wide, at 
the top of which are five switches controlling the five circuits, 
into which the building has been skilfully divided. Callender 
cable and wire for all sizes above No. 4 are used, and all below 
No. 4 were furnished by the India Rubber and Gutta Percha Insu- 
lating Company. Below the switches on the board are seven am- 
meters, for direct reading, each being in the circuit of a machine, 
and thence to the omnibus copper bar at the back of the 
board connecting with the five circuits. Below the ammeters 
are seven large switches for cutting the dynamos out and in, and 
below again are seven rheostats in the exciter circuit. Be- 
low these again are a voltmeter and an automatic regulator. 
This work has been carried out under direct supervision of Mr. J. 
R. Strong, the superintendent of incandescent lighting of the 
United States Company. The plant is now turned over to the 
care of Mr. W.T. Wheeler, who has long been responsibly con- 
nected with the Equitable installation. The supervision of conduc- 
tors, etc., comes under the electrician of the building, George H. 
Pride. 

Damper Regulators. 

In this age of economy almost every careful steam user feels 
the necessity of a damper regulator, not only as an economizer of 
fuel, but for the additional life it gives toa boiler by preventing 
the opening of the seams around rivets and tubes, so common 
where an uneven pressure is carried and where unequal expansion 
and contraction take place. To overcome these obstacles Mr. James 
L. Robertson, of Messrs. Hine & Robertson, this city, has produced 
a simple, powerful and effective damper regulator, without 
diaphragm sprirg or packing, working on a new principle and 
free from the troublesome parts so common in this class of ap- 
paratus. Its operation is as follows: Steam from the boiler raises 
a weighted cut-off valve admitting steam into a cylinder and 
forcing down the piston which closes the damper when the pres- 
sure falls below a point at which the apparatus is set, a weighted 
lever presses the valve down, closing the inlet pert and opening 
an exhaust port, thus discharging steam from the cylinder and 
allowing the piston to raise and open the damper. A strong claim 
for this machine is that it closes the damper by the pressure of 
steam, while almost every other device depends on weights hung 
on the damper, which often fails to work properly from the 
damper binding in the flue, thus allowing the pressure to rapidly 
rise and seriously strain the boiler. The two working parts, the 
valve and piston, can be removed with but little trouble if at any 
time they should need cleaning. The condensation in the cylinder 
is carried off through suitable openings in piston and pipe, and 
there is no waste of steam as one port is always closed. 


Belting for Electric Light Plants. 

Chas, A. Schieren & Co. have lately filled orders for their 
leather link belting for use on dynamos, from the Virginia Elec- 
tric Light Company, Richmond; Rock Island County, Ill. , Brush 
Electric Company; Narragansett Electric Light Company, Prov- 
idence; Morristown, N. J., Electric Light & Power Company; 
North Adams, Mass., Electric Light & Power Company; New 
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York Electric Construction Company; United States Electric 
Light Company, N. Y.; Portsmouth, N. H., Electric Light Com- 
pany; Utica, N. Y., Electric Light Company; Burlington, Vt., Gas 
Light Company, and the United States Electric Light Company, 
Washington. A goodly list ! 

The Hall Dupiex Pump. 

The Hall Steam Pump Company, of 91 Liberty street, this city 
has lately introduced a line of steam pumps specially adapted for 
boiler feeding. Their action is noiseless, and the water valves are 
brought to their seats by gravity instead of by springs or the 
return current, The action of the pump is very simple, the engine 
of one division acting to operate the steam valve of the other. 
The admission of steam is timed, so that each engine starts a little 
before the other stops, thus keeping up a uniform and continuous 
delivery of water. 

J. & H, Berge, 
the manufacturing chemists of 95 John street, are making a 
specialty of a Holtz machine of novel design for experimental and 
educational work. They are paying great attention to electrical 
wants, and manufacture all kinds of laboratory supplies, experi- 
mental apparatus, chemicals, muffles for carbonizing, crucibles, 
tubes, pumps, etc. 
An Edison Installation. 

An Edison plant of 375 lights is being put in by Messrs. C. A. 
Benton & McLean for Mr. Archibald Rogers, Hdye Park, N. Y., 
for private residence, stables, lawn, etc. The plant is driven by 
a 9x12 Straight Line engine. Accumulators are to be introduced 
later for use when the dynamo is not running. 


A Brooklyn Dry Goods Store. 

The big store of Frederick Loeser & Co. celebrated a day or 
two ago the opening of an annex where the telegraph, telephone 
and electric light are used even more liberally than before. The 
installation in the whole building includes 180 arc lights for in- 
terior use and 15 on the street. These are operated from six 
dynamos of the Excelsior system, driven by three Armington & 
Sims engines put in by E. P. Hampson & Co. The plantisa 
model of its kind and is highly appreciated by the proprietors. 

The Sawyer Man Company. 

Gen. C. H. Barney, the general manager of the Sawyer-Man 
Company of this city, has returned home from an extended tour 
in the Northwestern cities, where he finds excellent prospects for 
the use of the Sawyer-Man system. In other places, too, the out- 
look is good. Tne Sawyer-Man Company has filled the third order 
of the Phoenix Manufacturing Company, of Paterson, N. J., for 
400 more lights. The Okonite Company’s factory at Passaic will 
have 400, and as many wil! also be putin ata Florida summer 
resort. The Queen City Electric Light Company, of Gadsden, 
Ala., will put in 400 lights. The Hazleton Art Gallery at Phila - 
delphia will have 800 so disposed on the various floors as to bring 
out the beauties of the vaintings to the greatest advantage. 
There are also a large number of new installations of 200 lamps 
and under. 

J. H, Bunnell & Co., 
have since their recent fire secured the lofty floors of 24, 25, 26 
and 27 West street, offering many conveniences for the manu- 
facture of electrical apparatus. The place has been equipped 
with the latest tools and machinery, and the capacity of output 
will be double that of the old establishment. Owing to the wise 
practice of carrying about half their stock at the salesrooms, the 
firm have been able to meet ordinary demands for their goods 
since the fire, and will have their shops in a thoroughly reorganized 
and well equipped state by this week. I may note, among their 
novelties, that they have now on exhibition the Eickemeyer dyna- 
mos and motors. They have also a line of storage batteries, 
Their specialties, such as the combination set of galvanometer 
and rheostat, their telegraph sets, etc., continue in great demand, 

City Lighting Bids, 

At the last meeting of the Gas Commission, the following bids 
were presented and opened for public electric lighting: Brush 
Electric Light Company, 381 lamps at 44 cents per night and 52 
lamps at 39 cents per night; United States, 19 lamps at 42 cents, 
38 lamps at 44 cents, 13 lamps at 47 cents, and 339 lamps at 49 
cents; Harlem, 20’ lamps at 39 cents, 29 lamps at 40 cents, 38 
lamps at 41 cents, 124 lamps at 42 cents, 12 lamps at 45 cents, 
19 lamps at 50 cents, and 50 lamps at 60 cents; Mount Morrris, 
87 lamps at 32 cents, 143 lamps at 39 cepts, and 80 lamps at 40 
cents; East River, 162 lamps at 32 cents, 252 lamps at 59 cents, 
and 212 lamps at 4244 cents; Ball, 72 lamps at 50 cents on Broad- 
way and Sixth avenue from Twenty-third to Fifty-ninth streets: 
North New York, 370 lamps at 39 cents. Each light is to be of 
2,000 candle-power. The North New York Electric Light Com- 
pany further submitted the provisional bid to furnish any re- 
quired number of incandescent lamps at 7 cents per night. 
Mayor Hewitt asked why the East River Electric Light Company 
had failed to furnish the lights contracted for during the past 
year, and was informed that the Board of Electrical Control had 
refused the company the privilege of puttiug up the necessary 
poles for stringing its wires. The company would during the 
week demonstrate to the Superintendent of Lamps and Gas its 
ability to execute any contract it might hereafter enter into. No 
awards were made, but the bids were referred to Superintendent 
McCormick, of the Bureau of Gas and Lamps, to tabulate and re- 
port which were the lowest among them. 


Electric Smelting. 

I heard this week that a hearing in interference pruceedings is pro- 
gressing between Mr. Camille A. Faure and Messrs. Cowles, of 
the Cowles Electric Smelting and Aluminum Company, of Lock- 
port, N. Y. Mr. Faure filed applications some time ago in the 
United States based upon his inventions in Europe in 1882. The 
applications are allowed, but can only be passed to issue upon the 
above proceedings terminating favorably for him in the office. 
One of his patents in Great Britain was purchased last year, jt 
is said, by Messrs. Cowles, who are pushing the electric smelting 
processes in England. 

The Schuyler Electric Company. 

The Schuyler Electric Company has recently purchased a large 
and convenient factory located at Middletown, Conn. This New 
England city is centrally located on the banks of the Connecticut, 
with ample railroad and water facilities, being in direct com- 
munication with New York and Boston and on the Air Line be- 
tween these two cities. The factory consists of four large and 
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American Telephone and Telegraph Company, says there is no | excuse for other than the highest skill that can be obtained. This 


several small buildings, which are used for the various depart- 
ments of their increasing business. One specialty which they 
manufacture deserves more than passing notice, viz., the series 
incandescent lamp. This lamp is cut into the arc circuit just the 
same as an arc lamp without any distributor or other apparatus, 
With their increased facilities they have greatly improved this 
already popular lamp, and are now furnishing several open cir- 
cuit plants with outfits which are giving universal satisfaction. 
This company is, as is well known, the successor of the Schuyler 
Electric Manufacturing Company, of Hartford, and having over- 
come the troubles which hampered the old concern its future is 
bright and promising. W. T. H. 








NEW ENGLAND NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, | 
48 Congress Street, Boston, April 2, 1888. } 
Insurance Rules, 

A meeting was held at the rooms of the Electric Club, on Boyl- 
ston street, this week, to talk over equitable means for harmoniz- 
ing the object of insurance inspection and the effective installa- 
tion of electric light plants desired by the different electric light 
companies. Representatives from all the large electric lighting 
companies and electric light manufacturing companies were 
present. The electric light committee of the New England Insur- 
ance Exchange was represented by W. R. Gray, special agent for 
the City of London Insurance Company; S. E. Barton, special 
agent for the Fire Insurance Company of North America; and 
Robert H. Wass, special agent for the Franklin Insurance Com- 
pany of Philadelphia. Mr. Cabott represented the Boston Fire 
Underwriters’ Union. Mr. P. H. Alexander, president of the 
Electric Club, was made chairman of the meeting. The new 
rules of the New England Insurance Exchange were read and 
commented upon at length. Captain Brothy, the originator of 
the rules, was present, and gave clear and brief answers to all 
questions asked. The rules relating to the arc lights were laid 
upon the table unfinished, and those pertaining to the incandescent 
light taken. The rules covering the secondary generators or con- 
verters were quite thoroughly gone over. The opinions greatly 
differed about primary and secondary wires, proper proportioned 
fuses, and the placing of converters inside or outside of buildings. 
That they might more thoroughly understand the subject, the 
meeting adjourned in a body to the Massachusetts Institute of 
Technology, where Mr. Rice made several very interesting 
experiments. Just previous to the adjournment, Mr. Thomas D. 
Lockwood, chief of the electrical and patent department of the 
American Bell Telephone Company, was introduced, and spoke 
at length upon the advantages of different electric companies 
pullng together. He thought the electric light men sbould run 
their wires as far away as possible trom the telephone wires, and, 
when it was necessary to come close, they should run their wires 
with a metallic return circuit and make short cross connections 
very often, thus preventing damaging the delicate telephone 
instruments. Mr. Barton, chairman of the ins1rance committee, 
considered electric lighting the best and safest artificial light in 
the world, and he was happy to say that he had presented the 

exchange with a new list of rates, to be acted upon at the next 
’ meeting, which would lower the insurance considerably, provided 
certain conditions are acceded to the electric company. 





Personals, 

The many friends of Mr. A. F. Upton will be pleased to learn 
that he is rapidly recuperating in healtb. Mr. Upton will con- 
tinue his sojourn at Aiken, S. C., until the end of this month, and 
will then proceed to Philadelphia, where he will make a stay of a 
week. It is his intention to take an ovean voyage before return- 
ing to his home in Newton, Mass. 

Mr. W. P Comee, formerly proprietor of the Boscobel House, 
at Lynn, Mass., the favorite resort for the electrical fraternity 
of the city named, has removed to Boston and assumed the 
management of the Coolidge House, on Bowdoin Square. Mr. 
Comee will introduce incandescent electric lights at an early day 
throughout his new quarters. 

Electric Motors for Salem, Mass, ; 

Tne Salem Electric Light Company is preparing to furnish 
power for electric motors to run printing presses, elevators, and 
for various other important purposes, including the proposed 
electric street railway. 

Framingham—Proposed Electric Railway, 

The Selectmen of South Framingham, Mass., gave a hearing 
recently on the petition of the Union Street Railway, of that 
town, for permission to use electricity asa motive power. <A sub- 
committee was appointed by the Selectmen to visit various cities 
for the purpose of inspecting different electric systems, and they 
are to report at the meeting set for Tuesday, April 3. 

Dividends at Dover, N. H. 

The Dover, N. H., Electric Company will pay a quarterly div- 
idend of 2 per cent on April 1. This is a pretty good showing 
for a local electric }ight enterprise, whose plant has been in prac- 
tical operation less than five months. 

The New England Telephone Company. 

At » meeting of the directors of the New England Telephone 
and Telegraph Company, held March 28, a dividend of 75 cents 
per share was declared, payable on Tuesday, May 15, 1888, to 
stockholders of record at the close of business on Friday, April 
6, 1888. The transfer book will be closed from April 7, 1888, to 
May 7, 1888, both days included. 

Long Distance Telephone, 

The Boston Herald of March 28 has the following: 

The net income upon Bell telephone stock in 1887 was 22.8 per 
cent., against 20.1 percent. in 1886. The increase is above 2 
per cent. per year, so that the 1888 income should be nearing 25 
per cent. Western Union received $433,578 in 1887 as its share 
of the royalties. Legal expenses were nearly $3,000 less-than in 
1886, but still reached $207,679. 

The American Telephone and Telegraph Company gives notice 
of intention to increase its capital to $50,000,000. This is said to 
be done in order to take advantage of the present New York law 
and avoid the operation of the proposed new law requiring appli- 
cation to the Legislature for any increase of capital. President 
Stockton of the Bell company, which owns all the stock of the 


intention at present to issue or sell any of the stock. Thus disap- 
pears the immediate prospect of long-distance rights for Bell 
shareholders, who, however, will insist that they are coming ir 
good time. Perchance the postponement of this realization was 
another cause adversely affecting the stock to-day. 

A Prominent Electric Light Man Dead. 

Mr. Samuel O. Daniels, a gentleman well known and highly 
respected business man of Natick, Mass., and the president of the 
Framingbam, Mass., Electric Light Company, died suddenly of 
apoplexy at the first named place on Wednesday morning, March 
28. Ww.t.B 








PHILADELPHIA NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 

89 South Tenth Street, Philadelphia, Pa., Marcb 31, 1888. 

Lighting an Insurance Building. 

The Brush Company’s agency in this city has about completed 
the work of installing a 300 light incandescent plant in the beauti- 
ful new building of the Insurance Company of the State of Penn- 
sylvania, and it is expected that it will be started within a few 
days. The building ison Fourth street near Walnut, and the 
work on the electric light plant is in keepi®6g with the magnificence 
of the entire structure. 

City Lighting Contracts, 

Director Wagner has decided to continue the contracts with the 
electric light companies at the present prices. When, in Decem- 
ber last, he made a three months’ contract with the companies, 
he referred the bids made by them for the entire year to Councils 
for acceptance or rejection. Thatbody has not seen fit to take 
action in the matter and the director has been compelled to as- 
sume the responsibility, as the present contracts run out on April 
1. Director Wagner says the prices are about 8 per cent. lower than 
last year’s, and most of the companies have already agreed to go 
on with the work, and it is believed they will. The new contracts 
will be prepared in time to prevent any interruption of the electric 
lighting of the city. 

The Philadelphia Post-Office Piant. 

Assistant Secretary of the Treasury Hugh S. Thompson and E. 
B. Youmans, Chief Clerk of the Treasury Department of the 
United States Government, reached this city last Wednesday, 
and visited the Post-Office Building for the purpose of inspecting 
the new electric light plant. The officials when asked their opin- 
ion of the plant and lighting of the Post-Office Building, expressed 
themselves as thoroughly satisfied. The plant, it is said, will be 
turned over to the United States Government by the contractors 
at once. 





Carbondale, Pa. 

A special dispatch to the Press from Carbondale, Pa., dated the 
28th, says: ‘‘ The formal ceremonies of opening the Carbondale 
& Jermyn Electric Railway occurred in this city to-day. Build- 
ings along the line of the road were gayly decorated. The cars 
began torun at an early hour this afternoon. They were taste- 
fully draped with bunting, presenting a very gay appearance. 
There were some stops and hitches, but nothing to mar the success 
of the day. This evening the cars presented a still brighter ap- 
pearance, being lighted by incandescent lamps. There was a dis- 
play of fireworks. F. J. Sprague, of New York, vice-president of 
the company, was present, and W. R. Rockwell, of Scranton, who 
is connected with the Edison Company, represented that com- 
pany. There were also quite a number of electricians from 
neighboring cities present. E. W. E. 





WESTERN NOTES, 


3RANCH OFFICE OF THE ELECTRICAL WORLD, 
44 Lakeside Building, Chicago, March 31, 1888. 


To Have Electric Light. 

Mr. F. W. Horne, manager of the Western Department of the 
Excelsior Company, has been awarded the contract for 77 arc and 
150 incandescent lights, for lighting the central power station of 
the Chicago City Railway Company on State street, between 
20th and 22d streets, which is the largest cable plant in the world: 
operating as it does 35 miles of cable road. Thiscompany under the 
able and efficient management of Mr. E. B. Holmes, the president 
and superintendent, were the pioneers in cable road construction 
east of the Rocky Mountains. Mr. Holmes is widely known as a 
progressive and public spirited man, and he never spares any 
pains in making himself popular with his employés and tbe public. 
This progressive step of Mr. Holmes in lighting up his large es- 
tablishment witb electricity is certainly to be commended. This 
central station comprises the offices of the company, the engine 
rooms, where the immense engines are placed which drive the 
cable machinery, the machine-shops and car-shops in which the 
cars are manufactured and repaired, the barns, etc. An Ide 
engine will furnish the power for the electric lights in connection 
with the Hazleton tripod boiler, which has been giving excellent 
satisfaction in the economical prcduction of steam for some time 
at this station as well as the other smaller stations. 

The Central Electric Company, 

Mr. McKinlock, vf the Central Electric Company, bas just re- 
turned from a successful trip, and reports having taken some 
large orders for goods. Mr. McKinlock states that the business 
outlook, and especially in the electrical line, is very bright 
throughout the West, and for the coming season much more 
promising that that of last. 

The Thomson-Houston Company, 

The Thomson-Houston Company have just sold a 30 arc light 
plant to Wapeton, Dak., and also a 30 are light plant to Jackson: 
Iowa. They also recently sold a small isolated plant to go to 
Minnesota. 





Link Belting. 

The Ewart detachable link belting, I am informed, is now being 
used considerably on electric railway cars, It may be run ata 
speed of from 2,000 to 3,000 feet per minute, although the Link 
Belt Machinery Company think 2,000 feet per minute should be 
about the limit. It isa well-known fact to-day that bicycles and 
tricycles are made of oply the finest material and best workman- 
ship, and the price of $125 to $250 for machines permits no 


link belt, which is being indorsed and used by electric railway 
men, is the same that the tricycle makers use, the only difference 
being in the size of the belt. 

The Northwestern Accumulator Company. 

The Northwestern Accumulator Company have just completed 
the installation of the Thompson & Taylor Company’s plant, on 
South Water street, and the 25 incandescent lights are in success- 
ful operation. The batteries, which consist of 54 small cells (15 
c. each) are charged during the day from the dynamo and run all 
night. 

Porsonals, 

Mr. 8. 8. Leonard, manager of the Minueapolis branch of the 
Brush Electric Company, has been in town. 

Mr. Chas. Van Depcele will soon leave for the East, to com- 
mence his labors with the Thomson-Houston Company. 


Enjoining an Electric Light Company. 

A special from Kansas City, Mo., March 28, states: ‘lhe Mis- 
souri & Kansas Telephone Company to-day applied for an injunc- 
tion restraining the American Electric Light Company from 
erecting poles and stringing wires on the same side’ of certain 
streets on which the telephone company has wires. The petition 
claims that the electric light wires would interfere with the opera- 
tion of the telephone wires on account of the stronger current of 
the former producing induction, The petition further alleges that 
public safety would be imperiled by such wires. The injunction 
was granted by Judge Gill. 

The Heisler Electric Light Company. 

The above company, of St. Louis, have completed the follow- 
ing central station plants within the last month, including street 
and commercial lighting, with their alternating direct current 
single wire system, using low resistance lamps: 300-light plant at 
Napa, Cal.; 600- light plant at Salem, Ore.; 300-light plant at 
Albany, Ore.; 400-light plant at Saugerties, N. Y., on the Hud- 
son. They have under construction, to be completed this month, 
a 200-light plant at Wabash, Ind., for street lighting exclusively. 
This plant will displace an are plant. Other installations include 
a 600-light plant at Red Bank, N. J.; 400-light plant at Orange, 
N. J.; 400-light plant at Ocean Grove Association, N. J.; 600- 
light plant at Fayetteville, Ark. 

Thomson-Houston in the Northwest. 

Mr. G. C. T. Hall has been transferred from the Chicago office 
of the Thomson-Houston Company to the branch office at St. 
Paul. Since putting in the plant at Hastings, Neb., last Septem- 
ber, Mr. Hall bas been very busy. He has had the wiring of the 
Union depot at Chicago and some special service in Colorado and 
Pennsylvania, and has put in a small incandescent plant at 
Sheboygan, Wis., as well as a 650-light alternating plant at 
Minneapolis, Kansas, which is very highly spoken of. He has 
just completed and put into operation a 650-light alternating 
plant of the Thomson-Houston system at }'aribault, Minn., to re- 
place a 30-light arc plan‘ used for indoor lighting by groups and 
individual distributors. Mr. Hall speaks of bimself asa convert 
to the converter, believing that the alternating system can ‘ give 
the direct long odds and come in ahead every time.” 


Telephone Quotations, 


Col. 8S. G. Lynch, broker, 146 La Salle street, furnishes 
quotations upon telephone stock as follows : 





Wear OF BRO. os. cae cee $160@$165|lowa Union....... . $26@ $27 
Central Union...... 47@ 48|Michigan........... 78@ 80 
Se re 375@ 400|Missouriand Kansas 70@ 72 
RIED 00650 066-8 0:6 19@ 21/Rocky Mountain Bell 40@ 45 
Cumberland...... - 65@ _ 68/Wisconsin.......... 108@ 109 
Great Southern... . 35@ 40 

Bills P. 





SOUTHERN NOTES, 


ATLANTA, Ga., March 26, 1888, 
Accumulators for Atlanta. 

Messrs. F. M. Delano and J. L. Carleton, representing the Elec- 
trical Accumulator Company of New York, are still ip this city, 
having come here some six weeks ago to organize a company to 
put in a plant of their accumulators for furnishing electric light 
and power, and also to make this the general headquarters for 
their Southern business. As both of these gentlemen are well up 
regarding the merits of their system, and of ability in handling 
the business questions involved, the papers will soon report them 
fully under way. 





Edison Plants, 

Mr. Morris Slattery, who has been stationed here the past few 
months representing the Edison companies of New York, reports 
some very favorable prospects. 

Knoxville, Tenn, 

The contract for fire-alarm system to be put in at Knoxville 
has been awarded the Gaynor Electric Supply Company of Louis- 
ville. There is still considerable talk of an electrical railway. 

Chattanooga, Tenn. 

The Hauss Electric Light Company, which started in last Sep- 
tember, for several months presented the predicament of having 
over a thousand lights subscribed for ad the buildings all wired 
ready for the lamps and of being unable to furnish the lamps. 
They are now rapidly filling up their contracts, They furnish a 
splendid light; the principal advantage of their system seems to 
consist in their self-regulating dynamo working on a system of 
main wiring, which is connected on all street corners, and thus 
becomes as one wire. How this system of wiring is succeeding in 
practical application I am not able to say. The station bas some 
fourteen or fifteen hundred lamps in use. The Brush station in 
the same city is now operating a 650-light Westinghouse alternat.- 
ing machine, and could fill anvther machine in thirty days afte 
putting it in. 

The Mission Ridge Railway, 

The incerporators of the new electric railway to run up and 
alung the summit of Mission Ridge are actively engaged in deter 
mining the system to adopt, and hope to be in operation by June 1 

Birmingham, Ala. 

The combination of interests which existed for some tim 
between the Birmingham Gas Company and the Thomson-Housto 
Company, has fina.ly resulted in their becoming one company 
under the name of the Birmingham Gas & Electric Light Com 
pany, which is an exceedingly strong cuncern. They have 
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plans complete for a new station, which will be constructed 
according to the latest mechanical and engineering knowledge, 
and will havea capacity of-5,000 incandescent lights, and 400 
arc lights. They expect to be in operation by Sept. 1. The Edison 
station in Birmingham is one of the best planned and most 
thor.ugbly constructed stations in the South, having been built 
by the Marr Construction Company. It is now operating some 
two thousand lamps, and the consumers of light in the ** magic 
city” will soon be puzzled and pleased over the low price at 
which the incandescent light can be furnished. 


Nashville. Tenn. 
Superintendent Deaderich, of the Nashville Street Railway 
Company, reports that he is purchasing electric motors to run 
their cars, and will relay their tracks with heavier rails. 








ENGLISH NOTES, 


LONDON, March 14, 1888. 
. Ship Lighting. 

An important addition to the fleet of transatlantic liners wil) 
shortly be made by the launch of two new steamers for the Inman 
Steamship Company. These vessels are to surpass everything 
afloat in point of size, safety and luxury. The incandescent light. 
jng will also be upon the largest scale hitherto attempted. No less 
than 1,000 lamps will be carried in each vessel and the whole of 
the engine and dynamo plant has been duplicated. The work has 
been carried out by Messrs. King, Brown & Company, of Ediu- 
burgh. The largest installations at present afloat are, I believe, 
those of the ‘*‘Umbria” and the “Etruria,” which are each wired 
for 800 lamps and carry engines and dynamos with a total capac- 
ity for 1,200. Another sbip installation of some interest which 
has recently been completed is that of the S. 8. ‘‘Ocean,” a ship 
built at Greenock, for carrying petroleum inbulk. This is a small 
vessel requiring only 50 Jamps, but recent disastrous accidents in 
this country bave proved the necessity for electric lighting where- 
ever inflammable oils are extensively handled. 


Compound Winding Patent. 

The above-mentioned firm of King, Brown & Co., are at preseut 
withstanding the claims of the Anglo-American Brush Company 
over the rigbt of compound winding. As your readers will be 
aware, all other tirms in this country now recognize the priority of 
the Brush claim and pay royalties. The case is likely to be brought 
into the courts, and should the Edinburgh firm win the day, the 
position will become interesting. However, since Messr?, Cromp- 
ton & Co., who hold the Kapp patent, have found it necessary to 
surrender, it is difficult to believe that the Scottish firm stand 
much chance of success. 


Lecture by Prof. Oliver Lodge. 

The first of a course Of two lectures on ‘‘ The Protecticn of 
Buildings from Lightning” was delivered by Prof. Oliver J. 
Lodge, F. R. 8S . on Saturday afternoon last. The lecturer began 
by giving a slight historical sketch of the subject, and called at- 
tention to the outstanding questions, difficulties and points of 
controversy in connection with lightning conductors. He de- 
scribed the method usually adopted, and showed that the reasons 
given for failure were often quite insufficient to account for it. 
An intere-ting experiment was performed showing the effect of a 
minute quantity of electricity upon water drops and explaining 
the reason of the large size of the ruin drops in thunder showers. 
As soon as a stick cf sealing wax, rubbcd on the coat sleeve, was 
presented in the neighborhood cf the jet of a tiny fountain the 
drops previ usly falling in spray were collected, and fell as an 
almost continuous stream, This experiment was first made by 
Lord Rayleigh, Some very interesting lantern slides were shown, 
illustrating the effects of lightning strokes. One very remarkable 
case was that at the Church of St. Michael, Leicester. This 
eburch bad a lofty steeple, which was provided witb a weather 
cock, supported by a metallic rod. The rod descended 
several feet into the stone work at the top of the steeple, and then 
terminated abruptly. There was no lightning conductor. Dur- 
ing a thunder storm, lightning struck the weathercock, and at 
the point where the rod terminated it blew out the stone work in 
all directions for a distance of about six feet, thus cutting a slice 
clean out cf the steeple. The top of the steeple being now uusup- 
ported, fel) sheer through the opening thus left, crushing through 
the floor of the belfry and descending into the vaults beneath. In 
another case shown upon the screen, a tall factory chimney was 
struck, and a space about ibree bricks in width was cut clean out 
from the top to the bottom. Inv conclusion, the lecturer referred 
to the futility of ordinary galvanometer tests for lightning rods, 
and argued that the bebavior of a feeble battery current afforded 
no analogy whatever by which to estimate the effect of the explo- 
sive and shattering lightning discharge. At the second lecture on 
Saturday next, experimental answers will be given to some of the 
questions raised, and an endeavor will be made to supply a more 
complete account of the liability of conductors tu side-flash than 
has yet been attempted. 

Meeting «f the Physical Society. 

At the meeting of the Physical Society, on Saturday last, Mr. 
G. L. Addenbrooke exhibited and described a compact form of 
reflecting galvanometer, lampand scale which he bas designed as 
a portable commercial instrument, and also a modified post-office 
Wheatstone’s Bridge. In the galvanometer the coils are easily 
removed or replaced by utbers, and loose wires for connecting the 
coils together are avoided, the required connections being made 
through the screws which secure the coils in position. The suspen- 
sion is arranged so that the needle can be quickly taken out with- 
out breaking the fibre, and replaced by another for ballistic purposes 
if necessary. A simple liquid damping arrangement is provided. 
The lamp (a paraffine one) is inclosed in a copper cylinder which 
also supports the scale. The height of the lamp and scale can be 

varied, and the beam of light can be directed at different alti- 
tudes by having the lens tube mounted on pivots, the )ine joining 
them passing through the ‘entre of the flame. The whole is very 
compact and portable. 

Electro-Metallurgy, 

1 have recently seen specimens of pure zinc extracted from tbe 
ore by an electrolytic process (ue to Mr. Alexander Watt, whose 
name as an electro-metallurgist will be familiar to your readers. 
This process has lately heen submitted toa series of practical 


trials at the works of the Giilcher Electric Light Company at 
Battersea, and seems to have proved completely successful. An 
important feature in this process is that while the metal is de- 
posited in a perfectly reguline form, upaccompanied by those 
crystalline growths of the metal termed “ treeing,” there is, it is 
said, literally no evolution of hydrogen at the cathodes, so that 
polarization from this cause cannot occur, while there is also no 
waste of energy from this source. It is stated that the cost of the 
electrolytic reduction by this process, as compared with the ordi- 
nary smelting process, shows a considerable advantage in favor of 
the former; and while in the process of smelting there is a loss of 
from 15 to 20 percent. of metal, by the new process there is 
practically no appreciable loss, Another significant feature in 
the Watt process is that ores of low grade can be treated which 
could not be economically dealt with by the smelter. A com- 
pany is now being formed to carry out Mr. Watt’s zinc process 
on an extensive scale. 
Alternating Currents. 

Messrs. Ganz & Co., of Budapest (who, as you are probably 
aware, have done a large amount of travsformer work on the 
continent), have recently issued a pamphlet describing the con- 
struction and manipulation of a watt meter intended for alter. 
nating currents. This instrument consists merely of an ordinary 
two-coil dynamometer, in which the fine wire coil has very few 
turns, but is placed in series with a non-inductional resistance of 
several hundred ohms. Messrs. Ganz & Co. say in their pam- 
phlet that the error of the instrument is measured by the ratio of 
the resistance to the impedance of the fine wire circuit, that is by 
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aud in the instru neat as constructed this is very nearly equal to 
unity. Unfortunately, althouzh this idea isa very natural one, 
it is not correct, for it can be shown that the resistance and in- 
ductance of the external circuit must also be considered. Apply- 
ing the formula recently given by Professor Ayrton for similar 
cases, it can easily be shown that the error is very considerable 
indeed, and may sometimes amount to 50 or even 100 per cent. 
This is not the place to go into the mathematics of the question, 
but at a time when so much attention is being given to alternat- 
ing currents by practical men, I have thought it may be as well 
to point out a pit-fall which is so easily fallen into. 


Contract Open for the Lighting of Havre. 

The Municipal Council of Havre has issued a circular of which 
the following is a translation: ‘*‘ The Municipality of Havre is pre- 
pared to authorize for a period of six yearsan electric lighting 
company to establish in the said town a central station, and to lay 
down in the public streets such conductors, cables and wires as 
are necessary to serve the following streets and places: Rue de 
Paris, Place Gambetta, Place de ’Hotel-de-Ville, Rue Thiers (as 
far as the Rue du Champ de Foise), Rue des Drapiers, Rue Roy- 
ale. The conduits and cables are to be placed underground, and 
must be perfectly insulated. They will be subject to the regula- 
tions of the Streets Committee. The lighting will comprise in the 
district named above, both private lighting, incanie-cent lamps, 
and public lighting, either arcs or incandescents. The autboriza- 
tion will confer no monopoly, and a fixed scale of charges must be 
agreed on. Under these conditions the Municipality is prepared 
to consider communications and propositions from such compa- 
nies, and would particularly direct their attention to the following 
points: 1. At what rate will they be prepared to undertake pri- 
vate lighting ¢ 2. Will they also undertake public hghting, and at 
what rat»? (Tbe tariff should be given both in terms of lamp- 
hours and by meter). 3. What annual royalty will they offer to 
pay to the Municipality ¢ 

Communications should be addre sed to M. A. Respal, a la 
Mairie du Havre, before the 31-t of March. 


Electrical Stress and Strain, 
At the Society of Telegraph Engineers this week we are to bave 
a paper by Professor Riicker and Mr. Vernon Boys upon “*‘ Elec- 
trical Stress and Strain.” If bave recently had an opportunity of 
seeing these experiments elsewhere, and although at present of 
purely theoretical interest, they are very beautiful, and will 
doubtless excite considerable interest. 


Telegraphists for the Navy. 

Over and above the promised development of submarine mines 
for the defense of our rivers and harbors which are to putina 
state of security, so far as mines and torpedoes can provide it, 
during the current year, there is a movement on foot for supply- 
ing the navy with competent telegraphists. By telegraphists I 
mean, of course, men who can not merely signal by semaphore 
code and flags—the latter by means of the Morse code—bu! will 
also be ready to operate the electric lines of a coast station where 
alanding may he effected by blae jackets alone, or who ata 
pinch could work a short submarine cable The necessity for 
this reform was demonstrated during the war scare two or three 
years ago when Her Majesty’s ships laid down certain temporary 
cables at points which I need not indicate, but bad great difficulty 
in finding anybody on the spot able to work them. A similar 
difficulty, although in different circumstances, arose during last 
year’s paval mancevres, when the navy was compelled to have 
recourse, much against the grain, to the services of the military in 
the shape of Royal Engineers. These latter are almost to a man 
expert telegraphists, many of them being employed by the Post- 
Offce as telegraph clerks to keep them in practice. Most of the 
other land ferces are also more or less well provided with signal- 
men who are also trained telegraphists, cavalry as well as artil- 
lery being equally equipped in this respect. Only the naval forces 
have been neglected in telegraphic training—a neglect which I 
understand is now being remedied. 

The mention of the above subject reminds me that the European 
version of the Morse code differs materially from that used in the 
United States—a difference which on many grounds is t» be re- 
gretted. We should be glad to learn on this side of the wa er 
whether it is you or we who have modified the original code. All 
our dashes are of the same length, whereas the American code 
has several letters of frequent occurrence which, apparently to 
save complexity, contain a dash of extra length. Besides strik- 
ing him as risky, an English operator would regard the inter- 
position of a long dash as slowing the signaling by spoiling the 
rhythm. But, not to discuss this point, the impossibility of Morse 


nationality isan extraordinary fact, if it bea fact, for after all 
it may be the case that the Morse code as used in the English navy 
may be the one which prevails in the American. Some curiosity 
is fe.t here on these points. 


Soe 


Lonpon, March 21, 1888. 
Lightning Conductors, 

Some experiments of a perfectly astonishing character were 
shown last Saturday afternoon by Dr. Oliver Lodge before the 
Society of Arts. You will remember that in my last letter I men- 
tioned that the Doctor was delivering a short course of lectures 
on ‘‘The Protection of Buildings from Lightning,” «nd that in the 
first lecture he promised to adduce experimental evidence which 
would, he thought, finally settle the question of copper versus 
iron for lightning conductors. Now, if any one thing was sup- 
posed to be absolutely settled in electrical science, it surely was 
the fact, or supposed fact, that the coefficient of self-induction in 
iron was greater than in copper. 

However, we are now brought face to face with the fact that 
for extremely high rates of alternation the self-induction of cop- 
per is positively greater than that of iron. It has long been known 
that the static discharge (and therefore also the lightning flash) is 
of an oscillaotry character, but the full signification of this fact 
seems never before to have been grasped. For one thing, it im- 
mediately involves the necessity for treating lightning conductors 
upon the basis of alternating rather than cuntinuous currents. In 
the light of cur previous knowledge it was therefore all the more 
reasonable to suppose that copper rather than iron was the proper 
thing to use, but, as I have already intimated, this conclusion has 
been entirely upset by the experiments now brought 
forward. I shall not attempt to give you in this 
letter anything like a complete account of the 
lecture ; but after the startling statement that the self-induction 
of iron may in certain circumstances become less than that of 
copper, I musti at least describe one or two of the experiments 
upon which this conclusion is based. Fortunately they are quite 
simple and may easily be repeated by any one who is in posses+ 
sion of a modern statical machine, such as a Holtz, a Wims- 
burst or a Voss. The last named was the particular type of 
mactkine u-ed by the lecturer. In the circuit of a Leyden jar 
charged from the machine he placed a long, fine iron 
wire connecting the inner and _ the outer coat- 
ings. He also arranged in shunt as it were te the 
wire a spark discharger whose terminals could be adjusted to 
avy required distance. The machive being worked with the 
points tolerably close together, it was found that a spark discharge 
took place across the interval in preference to going round 
through the closed circuit of the iron wire. The distance of the 
points was then gradually increased until the spark refused to 
pass, and the discharge, therefore, took place continuously 
through the iron wire. Keeping the points at the same distance 
apart a thick copper wire (No. 1 B. W. G.) of the same length as 
the iron wire was substituted. Sparks now again passed freely, 
and it was not until the points had been withdrawn to nearly 
double their previous distance apart that the discharge went 
through the copper. It will thus be seen that the iron conductor 
proved a far more efficient protection from the spatk discharge 
tban the copper. The explanation suggested was that owing to 
the enormously rapid osciilations of the discharge the iron hud no 
time to get magnetized, and thus the experiment may be held to 
affore an indirect proof of the exi-tence of true magnetic lag. I 
may add a reference to one otber experiment which strikingly 
proves the reality of the oscillatory character of the spark dis- 
cbaree. A thick copper wire some yards in Jength was bent into 
a figure of 9, a slight interval being ‘eft in tbe opening of the 
luop (the shape may perhaps be better described by saying it was 
hke a note of interrogation), The wire was well iusuiated by 
being :uspend+d freely in the air. The machine was then caused 
to spark into the long tail of the loop, and this set tip a series of 
discharges across the opening where the Joop bends back upon 
itself. Thus, although no circuit was formed, the electrical dis- 
turbance set up such violent oscillations of potential in the 
wire that equilibrium was established by sparking across upon 
itself ratber than by a reversal of the current wave. I n<ed 
bardly say that the lecture was listened to with the utmost at- 
tention and interest, and that the experiments are Jikely to be re- 
peated within the next few weeks in all the laboratories of this 
country. 

Fire Offce Rules. 

Following this, but probably at a subsequent meeting of the 
society, we are to have a paper from Mr, Preece, which will be 
of an eminently practical character, the subject being Fire In- 
surance Rules. The committee appointed by the society upon 
this subject (of which Mr. Preece is chairman) have at length con- 
cluded their labors, after a very protracted series of dis- 
cussions. It is high time that this question of fire 
office rules was settled one way or another, because the rules of 
the Phoenix office, which long reigned supreme in this country. 
have lately been subject to vigorous denunciation. One company 
at least has already brougbt out a set of rules of its own, and 
others have been contemplating a similar step. The annoyance 
and loss to contractors who have to work under half a dozen dif- 
ferent rules can easily be imagined. If the society—as it certainly 
ought to have done—had only taken up this question in earnest 
two or three years ago, we should have been spared this anncy - 
ance, but it is now dovbtful whether this tardy action bas not 
come too late. 

The Blizzard, 

During the last few days we have been suffering from the 
effects of the tailend of the blizzard which has created such de- 
vastation on your shores. In London we have suffered very little 
damage but telegraphic communication has been considerabiy 
impeded in the north and west by the fail of overbead wires. I 
hear, although I give the report under all reserve, that the new 
copper lines erected by the Post-Office have suffered heavily, and 
that in some cases they have been swept away, while iron wires 
on adjacent lines have braved the storm. 


Telegraphic Communication with Light-Houses. 

Great pressure continues to be exerted upon the authorities by 
the various chambers of commerce and similar bodies to induce 
them not only to effect telegraph communication with ligbt- 
houses, but also to girdle the coast with a complete system of tele- 


signaling between two vessels of English and American | graphic communicetion, |t is probable that some steps will be 
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taken in this direction, though the fact that the loss upon tele- 
graph revenue now amounts to nearly £400,000 a year, stands 
very much in the way of unremunerative extensions of the sys- 
tem. The total loss on the telegraph service since it has been in the 
bands of the government, and after providing for three per cent. 
interest on the capital charge, amounted at the end of 1886 to 
£2,553,000. I mention this thinking it may be cf interest to you 
at the present time, when the subject of the purcha-e of telegraphs 
by the State is heing mooted. 


Erecting Copper Wires. 

The question of the proper mode of erecting copper wires has 
lately been attracting considerable attention, and a somewhat 
acrimonious controversy has been carried on in one of the techni- 
cal journals between Mr. W. H. Preece and a gentleman named 
Frank Caws, of Sunderland. At the last meeting of the British 
Association, Mr. Preece projuced the tables employed by the 
Post-Office in the erection of copper lines, and containing data 
with regard to the strain and sag for spans of various length and 
wires of different size. Mr. Caws attacks these figures on the 
ground that the effect of the elasticity of the wire has been 
neglected, and he furthermore insists that the stability of over- 
head wires would be enormously increased by the insertion of 
springs between the insulators. This is of course a very old idea, 
and considering the Jong experience of telegraph engineers, it 
seems reasonable to take it for granted that if there was anything 
in the suggestion, it would have been adopted before now. Mr. 
Higgins, of the Exchange Telegraph Company. who was the 
first to employ copper wires in this country, fully agrees 
with Mr. Preece, that springs are quite unnecessary. 

Exeter Electric Light Company, 

The prospectus has just been issued of a proposed electric light- 
ing company at Exeter, with a capital of £20,000. The Thom- 
son-Houston system will be adopted. Steps are also being taken 
to form an electric lighting company at Torquay. 

The Big Orompton Machine, 

Iam sorry to say that the big dynamo of 50 hb. p. built by 
Messrs. Crompton & Co., for the Cowles Electric Smelting Com- 
pany (who have recently established works at Stoke-on-Trent), 
met with a mishap during its first run. While delivering a cur- 
rent of 5,COO ampéres it was accidently snort-circuited. The strain 
upon the armature was so great that the conductors were com- 
pletely distorted and it is feared that some of the driving horns 
bave been sheared off. It is very evident that in the manage- 
ment of these huge machines very special precautions will] have to 
be adopted to avoid mishaps of this kind. 





THE TELEGRAPH. 


The Fire Island Cable, by means of which ocean steamers 
are signaled to New York, was broken by the blizzard. 


The Central and South American Telegraph Com- 
pany has declared a quarterly dividend of 114 per cent. 


T. M. B. A.—Assessment No. 216 bas been made, to meet the 
death claims of E. H. Smith, T. H. Bowers and J. A. Ma- 
gruder. 


‘“*Grasshopper Telegraph.”—A demonstration of the 
Edison-Phelps train telegraph system was given in Boston on 
March 26 by Mr. T. H. Knox and Mr. 8S. K. Dingle, at the 
United States Hotel before a large number of railroad men and 
electricians. 


Owners of Western Union Stock.—It is stated that the 
thirty directors of the Western Union Company hold less than 
$27.000.009 of the stock, leaving nearly $60.000,009 in otber 
hands. Oa March 6 there were 2,917 shareholders. The largest 
single bolding is a little over $20,000 OVO. 


Stokes Wins.—Judge Barrett has dismissed the complaint in 
the suit of Townsend Cox against E. 8. Stokes, the United Lines 
Telegraph Company, and the Bankers & Merchants’ Reorganiza- 
tion Committee. The action was brought to a.inul the sale to 
Stokes in July, 1855. Judge Barrett says that the committee 
acted with a wise discretion, and Mr. Stokes with fairness and 
justice, and that as far as appears the plaintiff assented to the 
modification of the agreement now attacked. 


Inter-State Telegraph J.egislation.—Dr. Norvin Green 
appeared on March 28 before the United States Senate Commit- 
tee in regard to the Spooner inter State telegraph bill, in which 
he proposed certain modifications dealing with railroad contracts 
(of which the Western Union has 600), liability to produce tele- 
grams on subpoena, provision for damages in cases of delay, etc, 
Col. Robert Ingersoll presented the case of the Postal Company, 
which seeks equal railroad facilities with the Western Union Com- 
pany. 

Doesn’t Owe the Country Anything.—Tbe Western 
Union Telegraph Company has filed an answer in the United 
States circuit court in the suit brought against the company by 
the United States government to recover $12,495.62, which was 
paid to the company by the United States officers for the trans- 
mission of messages. The messages were received on the line of 
the Union Pacific Railway, where the government asserts for itself 
the right of free transmission under the terms of thy grant. The 
Wesiern Union Company denies that any money is due the 
government. 








THE TELEPHONE. 


The New England Dividend will be 75 cents per share. 


The Mexican Telephone Company will hold its annual 
meeting at the Astor House, this city, on April 11. 


The D’'Unger Telephone.—The D’Unger Long Distance 
Telephone Company, of Chicago, has been incorporated by J. E. 
Keefe, W. L. Copeland and T. A. Broadbent, with a capital 
stock of $10,000,000. 

Bell Officers.—At tbe election of officers for the American 
Bell Telephone Company, last week, the meeting was called to 
order by President Stockton. Charles E. Hubbard was elected 
secretary and William H. Driver treasurer. The directors elected 
were: Francis Blake, Charles P. Bowditch, George L. Bradley, 
Channing Clapp, Alexander Cochrane, William H. Forbes, 













Charles E. Hubbard, Gardiner G. Hubbard, John E. Hudson, 
Charles E. Perkins, Thomas Sanders and Howard Stockton. 


Rochester, N. Y.—Reports from Rochester tell of the 
arrival there at an arrangement, in the nature of a com- 
promise, between the telephone company and the persons who 
have been acting on behalf of the citizens. 


Middletown, Conn.—The Southern New England Telephone 
Company complains that the wires of the Middletown Electric 
Light Company are placed so near to the telephone wires as to 
interfere with their use, and has applied for an injunction against 
the light company. 

St. Louis.—A special despatch from St. Louis of March 23 
says: The circular of the Bell Telephone Company, demanding 
that the subscribers of the Pan Electric telephone and owners of 
private instruments deliver these instruments to the Bell people, 
has placed some people of St. Louis in an awkward position. 
Those who own the Pan instrument outright have complied witb 
the demand, Others are rushing about asking advice. If they do 
not dehver the instruments by to-morrow, claims for infringe- 
ment on the Bell patent will be brought. If they do deliver the 
instruments, which are the property of the Pan Company, they 
will be guilty of larceny, and will be prosecuted accordingly. 
Vice President Terry, of the Pan Company, wanted to submit a 
proposition to the attorney of the Bell Company to-day, but that 
gentleman declined, on the ground that be had no authority to 
receive a proposition. When all the Pan ‘phones are turned over 
to the Bell Company, the latter purpose to havea great bonfire 
and burn them. 





THE ELECTRIC LIGHT. 


Fall River, Mass., is to have a Ball plant for arc lighting. 


Banning, Ga.—The Hutchison Manufacturing Company 
have put in an electric light plant. 


Fairmont, W. Va.—The Montana mines, near Fairmont, 
are to have an electric light plant. 

Virginia Beach, Va.—The Virginia Beach Company are 
now putting in a Brush electric light plant. 

Batesville, Ark.—Mr. A. A. Webber is interested in the 
movement to put in a plant at Batesville. 


Providence, R. I.—The Atlantic Mills at Providence have 
made additions to their already large Brush plant. 


Greenville, Miss.—Tbe Coleman-Casley Construction Com- 
pany has made an offer to light the city by electricity. 


Woodville, Mich.—The West Michigan Lumber Company 
is installing a Brush plant of arc and incandescent lamps. 


Augusta, Ga.—The Augusta cotton factory is putting in a 
water wheel for the purpose of running electric light machinery. 


The Hudson Electric Light Company has been incor- 
porated at Portland, Me., by F.S. Dawes and others, with a 
capital stock of $15,000. 


Athol, Mass.—The Athol Electric Lighting and Power Com- 
pany bas been incorporated by A. Coolidge and others, with a 
capital stock of $15,000. 


Kentucky.—A bill has been introduced in the Kentucky 
Legislature to incorporat> the Metropolitan Electric Light and 
Electrical Supply Company. 


Parkersburg, Va.—The Parkersburg plant, put in by the 
Fort Wayne Jenney Company, consists of 60 arc lamps, used 
chiefly for street illumination. 


Helena, Mont.—The station of the electric light company at 
Helena was destroyed by fire on March 12, the damage being 
estimated at $25,000, witb an insurance of $9,000. 


Carlieville, I1L—A new central station and plant has been 
purcbasd by the city of Carlinville and put in operation. The 
Biush Electric Company sold and installed the apparatus. 


Chattanooga, Tenn.—Tbe well-known D. M. Steward Man- 
ufacturing Company, which recently removed its works to Chat- 
tanooga, is now desirous of putting in an electric light plant. 


Mt. Morris Company, New York.—The Schuyler Electric 
Company has about completed the installation of a 200 are light 
plant for the Mt. Morris Electric Light Company, of New York 
City. 

Baltimore, Md.—A bill has been introduced in the Mary- 
land Legislature to authorize the Mayor and City Council of 
Baltimore to issue $5,000,000 of stock to build gas-works and an 
electric hght plant. 


Philadelphia, Pa.—The Merchants’ Electric Light Com- 
pany, to do business on a co-operative basis, as before mentioned 
has now been incorporated by G. Brenninger and cthers, witha 
capital stock of $20,000. 


Albany, Oregon.—The Schuyler Electric Company installed 
an arc light plant in Albany, Oregon, in February. A large in- 
crease has already been made, orders by telegraph having been 
received for mote lamps, 


Export Trade.—The foreign shipments of the Brush Elec- 
tric Company have been very large of late, and heavy orders 
have been filled for South America, Mexico, China and Japan 
as well as other countries, 


Louisville, Ky.—Steps are being taken to incorporate the 
Ohio Falls Electric Water Power Company, with a capital stock 
of $2,500,000, the organizers being T. F. Gaynor, W. R. Ray, 
Y. E. Allison and J. J. Barret. 

Greenville, Miss.—The plant of the Greenville Electric 
Light and Power Company comprises a 140 h. p. Beck engine 
made by the Taylor Manufacturing Company, 80 Van Depoele 
arc lights and 750 Edison incandescents. 


Henderson, N. ©.—The Henderson Electric Light and Gas 
Company has been formed, and will put in its plant immediately. 
Mr. W. H.S. Burqueyn is president, J, R. Young vice-presi- 
dent, and J. P. Ta) ler secretary and treasurer. 


Newburgh, N. Y¥.—The Newburgh Electric Lighting Com- 
pany, of which Arthur V. Wiltsie was formerly treasurer, bas 
bad judgments entered against it in New York city aggregating 
$49,102 in favor of the following creditors: Thomson-Houston 
Electric Company, $26,184; E, P. Hampson, $9,064; J. R. 





Emery $8,607; Holmes, Booth & Hayden, $3,932; W. D. Dickey, 
$1,315. 


San Antonio, Tex.—The Brush plant sold to the San Antonio 


Gas Company consists of six large dynamos, and no fewer than 
250 arc lamps. The San Antonio Company proposes to make its 
plant one of the very best in the Southern States. 


West Winsted, Conn.—The Winsted Gas Company have 


been making some improvements in connection with their new 
station and have recently purchased of the Brush Electric Com- 


pany a new arc machine and complement of lamps. 
City of Mexico.—The Brush Electric Company have receutly 


sold, through their Mexican agents, a large plant which is to be 


installed in the City of Mexico. It comprises four 65-light arc 
dynamos, 200 arc lamps and a large quantity of other appa- 
ratus, 

Wabash, Ind.—The city of Wabash has made a contract 
with the local electric light company for street lighting for a 
period of five years. The plant is to be of the Heisler incandes- 
cent system, and will be running by May 1. For the sum of 
$2,300 per annum, 127 lamps of 30 c. p. will be installed. 


The Electric Light in Decoration.—The electric light, 
by the purity now attained, is a great aid to decorative effects. 
As gas changes to a far greater extent the tone of colors, dec- 
orators, before proceeding with their color schemes for apart- 
ments mainly to be used at night, ascertain which are to be used. 
—Decorator and Furnisher. 


Burrton, Kan.—We have received a copy of the Burrton 
Graphic giving a highly enthusiastic account of the starting up 
of the accumulator plant there put in by the Accumulator Com - 
pany of Kansas City, and saying; ‘‘ Burrton bounds to the fore in 
point of enterprise, with its electric light, which is a grand sut- 
cess.” The event was celebrated by a banquet. The plant is in 
charge of Mr. W. F. Stocker, with Mr. W. 0. Van Arsdale as 
local manager. 

Greensboro, N. C.—The Greensboro Electric Light and 
Power Company, of Greensboro, N. C., was incorporated March 
12, the capital stock being $35,000, with R. E. Vernon, president; 
C. P. Vanstory, vice-president; C. D. Benbow, secretary and 
treasurer; E. P. Wharton, general manager ; also J. W. Scott, 
C. M. Vanstory and C. M. McNett, with the above, as directors. 
The plant was installed by the Thomson-Houston Electric Com- 
pany during last summer, and bas been operated by them until 
the present company was organized. Tbe present direction is 
composed of some of the best citizens of Greensboro. This is said 
to be one of the best equipped httle electric light plants in the 
South, with arc and series incandescent lamps lighting a large 
portion of the business houses, and is giving perfect satisfaction. 
The city and the three railroad stations and yards are beautifully 
lighted with it, The company are contemplating an electric 
street railroad of some good system, and would be pleased to re- 
ceive estimates from the differeut companies. 





APPLICATIONS OF POWER. 


Lewiston, Me.—The first electric motor in Lewiston and 
Auburn has been placed in the Lakeside Press, in the former 
place. It is of five horse-power. 


Port Chester, N. Y.—At a meeting of the stockholders and 
subscribers of the Port Chester & Rye Beach Street Railway 
Company, held last week in this city, it was resolved to issue 
$50,000 worth of 6 per cent. bonds, payable in 30 years, for the 
construction of the road. Three-fourths of the capital stock was 
represented. It is proposed to begin work on the railway about 
May 1. The Daft electrical system will be used as the motive 
power. The line will begin at Bryan Bridge, in the upper part 
of Port Chester, will extend along Main street to Rye Village, 
thence to Milton, with a branch to Rye Beach. It is expected 
that the line will be finished on July 1. With the issue of bonds 
the company will have $100,000 with which to build che road. 


The Hewins Electric Car.—The electric street car, 
equipped with the motor of the Weston Electric Company, 
popularly known as the Hewins car, has been in the shop for the 
past fortnight, but on March 27 it made a trial trip in Cam- ~ 
bridge. While in the shop it has beeu mounted upon four of the 
Swiverton polygonal wheels, a full description of which was 
given in the Herald several weeks since. The car yesterday ran 
out of the Cambridgeport shup and proceeded through Broadway 
to Cambridge street, and thence down tbe latter street a suffi- 
cient distance to allow of speeding for a few moments, and then 
it returned and ran to Harvard square, where Mr. Whitney left 
it. The track was, for most of the way, covered with mud and 
water, but the car traveled well, at times. speeding at the rate of 
ten or twelve miles an hour. In climbing.Dana hill the car went 
slowly, though there was power to have carried a much heavier 
load. Mr. Whitney expressed himself as very much pleased at 
the manner in which the car did its work, and it is probable that 
an early opportunity will be afforded for giving it a thorough 
test in doing a full day’s work, such as is usually required of a 
horse car.—Boston Herald. 


PERSONALS, 

Mr. Henry W. Pope, the electrician, was favored with the 
visit last week of a burglar te his residence at Elizabeth, N. J., 
and, in consequence, will have to buy some more wearing ap- 
parel and silver ware. 

Mr. Carl Hering is now associated with the patent firm of 
Wiedersheim & Kintner, with whom isalso connected Mr. Jerome 

‘arty. The firm have now located their New York office in the 
Aldrich Court building, Broadway, under the care of Mr. C. J, 
Kintner. 

Mr. T. D. Lockwood read a very witty, interesting and 
able paper last week, before the Boston Electric Club, on the sub- 
ject of ‘‘The Inevitable Anticipation,” which took within its 
scope not only the many curious forerunners and heraldings of 
great inventions in the electrical field, but touched on many 
analogous instances in the departments of literature and general 
science. 


Prof. A. G. Bell, who is traveling in the South, has been 
interviewed by a reporter of the Memphis Appeal as to the tele- 
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phone decision. He said: ‘‘The patent has only four or five 
years more of life, and it does seem to me—or at least I hope that 
it may be permitted to live out the remainder of its years in 
peace.” Prof. Bell thought that in view of the demand for under- 
ground wires and the increasing complexity of the service as 
exchanges grew, the rates might be higher rather than lower. 

Mr. Jay Gould, since his rezent return from Europe, bas 
stirred up no small sensation by publishing charges to the effect 
that an attempt has been made to blackmail him in connection 
with the Missouri-Pacific matter. He says that the lawyers seek- 
ing the indictment against him for misappropriation of about 
$6,000,000 only want hush money, and that they are aided and 
abetted by the New York Herald, the Commercial Cable Com- 
pany and a lady who is seeking divorce, her husband being an 
intimate of Mr. Gould. It is a queer story. 


MISCELLANEOUS NOTES, 
Minneapolis, Minn., is reported to be getting ready tor 
underground wires, as provided by an ordinance passed in 1886. 


Chicago, [11.—The Hamlin & Barker Manufacturing Com- 
pany, to make electrical apparatus, has been incorporated at 








Chicago by H. J. Barker and others, with a capital stock of | Lamps.” The well known ability of the writer‘and the impor- 


$100,000. 

Thomson's Electric Welding.—The Boston Herald of 

March 25 publishes an interesting popular article on the Thom- 
son welding process. The statement is made that the process is 
now to be applied to the manufacture of iridium poiuted gold 
pens. 
Electro-Magnets.—The Societa Italiana de Elettricita has 
offered a prize of 600 fr. for the best work on electro-magnets, 
with special reference to their application in dynamo machines. 
The memoirs are to be written in French or in Italian, and are to 
be sent in to the Society prior to the 30th October next. 


Minneapolis.—The Minneapolis Electrical Club was organized 
March 16, 1888, with Geo. W. McDonald president, W. B. 
Joyce secretary, W. C. Thompson treasurer, and a membership 
of forty. As Minneapolis always takes a front rank i. all (new 
enterprises, the Electrical Club may be expected to be a success 
from the start. 

American Institute of Electrical Engineers.—At 
the meeting of the Ivstitute which will be held at the House 
of tne Civil Engineers, 127 E. 23d street, on April 10, at 8 P. M. 
Mr. J. W. Howell, the electrician of the Edison Lamp Company, 
will read a paper on ‘‘The Maximum Efficiency of Incandescent 


tance of the subject will doubtless insure a large attendance. 


BUSINESS NOTICES. 


Frames of every description for showcards and pictures can 
be had of William Levin, 37 Dey st. Quality and promptness 
guaranteed. Catalogue and estimates on application. A full 
line of elegant pictures low, for cash. 

Jordan & Gottfried, 208 Canal St., N. Y., carry a 
complete stuck of iron and brass machine and wood screws, bolt 
cap and set screws, taps, dies, files, twist drills, brass and rubber 
tubing, rod and sheet copper, brass, German silver, steel and iron 
wire, shafting, tools, etc. 

Hine & Robertson, 45 Cortlandt street, N. Y., are pursu- 
ing a novel method of inducing electric light companies to try 
‘**Eureka” Packing. To every new customer ordering direct 
from them 15 pounds or more at regular price, 75 cents per 
pound, they will send a handsome 8-day calender clock, 12 in. 
dial, 24 in. high, or set of brass oilers and tray, 6 pieces, best 
made. This is an easy way to secure one of these uecessary 
articles and get a packing indorsed by the most prominent elec- 
tric light plants. 
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10,915 (Reissue). Telephone Transmitter; Jobn H. 
Irwin, Morton, Penn. Application for reissue filed March 11, 
1882. The two electrodes are placed in loose electric contact 
by means of gravity and spring acting m opposition to each 
other. 


(1) 379,944. (2) 380,100. (3) 380,101. (4) 380,102. (1) 
Commutator for Dynamo-Electric Machines; (2) 
Pyro-Magnetic Motor; (3 and 4) Systems of Electrical 
Distribution ; Thomas A. Edison, Llewellyn Park, Orange, 
N. J. Applications filed respectively Dec. 6, 1886; June 13, 
1887; Sept. 28, 1887; Sept. 23, 1887. (1) This machine gen- 
erates a continuous current, which is utilized to magnetize the 
field. It also generates a bigh tension alternating current, 
which may be carried to a distance and after passing through 
transformers used for lighting purposes. (2) The invention 
relates to engines or prime motors, and is based upon the prin- 
ciple that the capacity of iron for magnetism diminishes as its 
temperature is raised, and that at a bright red heat it becomes 
practically diamagnetic. Advantage is taken of this fact to 
construct an apparatus in which motion is produced by the 
combined action of heat and magnetism, and to this machine is 
applied the term ‘ thermo-magnetic engine.” The heat is 
utilized to destroy the magnetic balance of 1ron parts moving 
in the field of one or more magnets, or to successively make 
magnetic parts diamagnetic, as they reach centres of attrac- 
tion. See illustration and THE ELECTRICAL WORLD, Aug. 27, 
1887. (8) The first claim is as follows: In asystem of electrical 
distribution, the combination of main conductors and consump- 
tion circuits therefrom with sub-feeding conductors having no 
translating devices connected therewith, and constructed to 
have a low or sma]] resistance or small drop in potential, so as to 
equalize the pressure between various points on the mains with- 
out adjustable resistances or equivalent devices, and a main 
feeder connected with the sub-feeders, and extending to the 








points of electrical supply, the drop in the potential upon such 
main feeder being greater than upon the sub-feeders, substan- 
tially as set forth. (4) The first claim is as fcllows: In asystem 
of electrical distribution, the combination, with a set of pressure 
wires, an electrically moved indicator connected with such 
pressure wires, and a standard battery also connected with such 
indicator, and opposing the effect of the system pressure at such 
indicator. 


(1) 379,956. (2) 380,202. (3) 280,114. (4) 380,115. 
(1) Regulator for Dynamo-klectric Machine; (2 and 
3%) Incandescent Electric Lomp Holders and Cut- 
Outs; (4) Alternating Current Dynamo-Electic Ma- 
chine; Charles Heisler, St. Louis, Mo. Applications filed respect- 
ively Feb, 10, 1887; Jan. 18, 1887; Jan. 18, 1887, and May 25, 
1887. (1) Claim 1 is as follows: In combination with the dy- 

namo, an electro-magnet an? an armature carrying an index 

finger operated by the magnet, and means for moving the 
armature in opposition to the power of the magnet and a shoe 
carried on the extension of the index finger, pawls controlled by 
this shoe, a constantly operating shaft connected to and acting 
on the pawls and a shaft operated by the pawls and connected 
with the brushes of the generator. (2 and 3) Details in the con- 
struction of incandescent lamp cut-outs. (4) The invention in- 
cludes a stationary armature, revolving ftield-magnets and an 
exciting generator for the field-magnets, supplying a continuous 
current thereto, the stationary armature being composed of 
sections wound to produce alternating currents adapted to fur- 
nish the working circuits without the use of a commutator. 

Every section of the armature-core contains an even number of 

coils, each pair in order being wound in one direction, but con- 

nected altervately, tne connections thus being made with coils 
wound in reverse directions. See illustration. 


879,977. Electric Gas Burner; John Y. Parke, Phila- 
delphia, Pa. Application filed Nov. 25, 1887. By asingie 
operation of the push button the gas valve is opened and im- 
mediately afterward an igniting spark is formed by the break- 
ing of the circuit, 


880.010. Electric Annunciator; Charles 8. Young and 
Gwynne E. Painter, Baltimore, Md. a filed June 8, 
1887. The operation of the annunciator is such that whenever 


a circuit closer is operated a hand is released and carried by 
clock-work until it is restrained by a detent, which is thrown 
out into its path by the same operation which accomplishes its 
release. The detent is so located as to cause the hand to stop at 
a point where it will indicate the proper number upon the dial. 
Attention is called to the movement of the band by a bell, 
which is rung at the time the circuit is closed. 


880,020. Electro-Dynamic Machine; George F. Card, 
Covington, Ky., Assignur to the George F. Card Manufactur- 
ing Co., of same place. Application filed June 8, 1887. De- 
tails of construction with reference to the armature bearings. 


380,022. Non-Interfering Signal Box; Frederick W. 
Cole, Newton, Mass.. Assignor to the Gamewell Fire Alarm 
Telegraph Co., of New York, N. Y. Application filed Jan. 22, 





880,158, MANUFACTURE OF ELECTRIC CONDUCTORS. 


1887. . The apparatus is such that all boxes in circuit are put 
into such a condition that they cannot be operated when apy 
one box in the circuit is sending in a signal. An engaging de- 
vice for the motor is locked by the armature of a magnet when 
energized. 


(1) 880,053. (2) 380,054 ; (1) Machine for Dressing 
Covered Electrical Conductors ; (2) Apparatus for 
Threading Wires or Cords through Flexible Tubes ; 
William H. Sawyer, Providence, Rhode Island. Applications 
filed respectively June 27,1884, and Feb. 19, 1885. (1) The 
covered conductors are drawn over a series of pulleys and 
passed through a tank of paraffine, after which they run be- 
tween compressing dies which force the paraffine into the in- 
sulating wrapping. (2) A weight having a wire attached there- 
to is anaee in a portion of the flexible tube, which is main- 
tained in a vertical position. 


380,060. Electric Railway; Francis M. Speed, San Fran- 
cisco, Cal., Assignor to the Telpherage Electric Railway Com- 
pany of same place. Application filed Feb. 12, 1887. The main 
conductor is in sections which are bridged by switches. A sup- 
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ALTERNATING CURRENT DyYNAMO-ELECTRIC 
MACHINE, 


850,115 


plemental conductor is also in sections which are connected by 
circuits containing magnets. These hold the switches normally 
closed. A shuttle moved by the vehicle establishes a circuit 
from each successive section of the main conductor through the 
motor. The shuttle also short circuits the supplemental current, 
cutting out the magnets and opening the switches to divert the 
current into the motor. 


380,074. Arc Lamp; Thomas E. Adams, Cleveland, Ohic. 
Application filed July 11, 1887. Two clutches are used in this 
lamp. One for grasping the rod when no current is on, and the 
other to act in the ordinary manner upon the rod. The first 
mentioned clutch prevents the upper carbon from falling on to 
or lapping the lower carbon. 


(1) 380,084. (2) 880,085. Galvanic Batteries ; Horativ 
. Brewer, New York, N. Y. Applications filed, respectively 
Oct, 22, 1886, and Nov. 29, 1887. (1) The carbon is a block 
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which is in a divided state made slide upon it and may good 
contagt. (2) An improvement in the porous jar whereby the 
gas:s.are allowed to escape from a sealed cell. 


880,103. Conduit for Electric Railways; Stephen D. 
Field, Yonkers, N. Y. Application filed March 17, 1887. Two 
conduits are provided, one beneath each rail. The conductors 
have bracing ribs. For full description see THz ELECTRICAL 
WORLD, Feb. 19, 1887. 

880,138. Induction Coil; Elias E. Ries, Baltimore, Md. 
Application filed July 15, 1887. The primary and secondary 
form but a single cable, one being located within the other and 
insulated from each other. 


380,144. Dynamo-Electric Machine; Frank J. Sprague, 
New York, N. Y., Assignor to the Sprague Electric Railway 
and Motor Co., same place. Application filed April 8, 1887. 
The thin plates of which the armature is composed are secured 
together by means of end plates which screw toward each other 
and work on right and left threads on the armature shaft. 


380,157. Electric Conductor; Edward G. Acheson, Pitts- 
burgh, Pa. Application filed July 7, 1887. The metallic 
shield is wound spirally upon the conductor, a space being left 
between the turns to allow the cable to bend. 


380,158. Manufacture of Electric Conductors; Ed- 
ward G. Achesun and Benjamin F. Anderson, of Pittsburgh, 
Pa. Duplication filed July 21, 1887. Inthe manafacture of 
electrical conductors a method of forming a covering with 
spiral grooves therein, consisting in winding a thread spirally 
around the insulated conductor and electrolytically depositing a 
covering on the conductor. See illustration. 


380,165. Railway Signal; Arthur Wesley Bennett and 
Jobn Marshall Millen, Fontanelle, Iowa. Application filed 
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380,241. 


May 11, 1887. A visual sigual is operated mechanically by the 
train but is held in position after being thusoperated by a mag- 
net located in a closed circuit. 


380,241. Fire and Burglar Alarm System; William 
A. Barnes, Bridgeport, Conn. Application filed Sept. 26, 1887. 
A claim sets forth the invention as follows: The combination of a 
source of electricity, a main line baving two branch circuits, a 
differential electro-magnet having its coils interposed in said 
branch circuits, an armature in the field of said magnet, an 
alarm-signaling mechanism included in main line and controlled 
by said armature, and a circuit-closer interposed between said 
two magnet-circuits and said main line, the aforesaid parts 
being so constructed and arranged that when the armature is 
attracted by said magnet it shall open said circuit-closer, and 
so break connection between said magnet-circuits and main 
line. See illustration. 


380,261. Electric Vapor Bath ; Robert F. Jackson and 
William R. Pope, Baltimore, Md. Application filed Oct. 13, 
1887. By the use of a switch either the current from a Faradic 
coil or galvanic battery, or both, may be directed to a patient 
undergoing treatment. 


$880,271. Electric Arc Lamp; Charles W. Adams Chelsea, 
Assignor of three-fourths to Arthur B. Browne and Edgar 
Ha ing. both of Cambridge, Mass. Application filed Oct. 6, 
1887. The clutch is a tilting — having an opening in which 
a clamping lever is pivoted. The lever in turning on its pivot 
clamps the carbon rod. 


880,295. Insulated Electrical Conductor ; William A. 
Phillips, Schenectady, N. Y., Assignor to the Edison Ma- 
chine Works, same plaee. Application filed Nov. 10, 1887. 
The conductor is wound with a ribbon of rubber saturated with 
parafiine. 


Copies of the specifications and drawings complete of any of 
the patents mentioned in this record—or of any other patents is- 
sued since 1866—can be had from this office for 25 cents, Give 
the date and number of patent desired, and address Johnston’s 


having inclined sides so that the other element of the battery ‘ Fatent Agency, Potter Building, New York, 





